■ 


i 


ll. 

\ - 


BRITISH  MUSEUM  (NATURAL  HISTORY) 


THE  TERTIARY  CHEILOSTOMATOUS 
POLYZOA  OF  NEW  ZEALAND 


• 


BRITISH  MUSEUM  (NATURAL  HISTORY) 


The  Tertiary  Cheilostomatous 
Polyzoa  of  New  Zealand 


By 

DAVID  ALEXANDER  BROWN 


PRESENTED 
1 3 WAR  1952 

With  2^6  figures  in  the  text 


LONDON 

PRINTED  BY  ORDER  OF 
THE  TRUSTEES  OF  THE  BRITISH  MUSEUM 
1951 


Issued  10th  March,  1952 


Price  £4  1 os. 


First  Published  2952 


MADE  AND  PRINTED  IN  GREAT  BRITAIN  BY 
WILLIAM  CLOWES  AND  SONS,  LIMITED,  LONDON  AND  BECCLES 


PREFACE 


Five  volumes  grouped  under  the  title  of  "Catalogue  of  the  Fossil  Bryozoa”  have 
already  been  issued  from  the  Geological  Department  of  the  British  Museum  (Natural 
History).  The  first  of  these,  on  the  Jurassic  Bryozoa  by  J.  W.  Gregory  (1896),  was 
followed  by  two  volumes  on  the  Cretaceous  by  the  same  author  (1899,  1909).  Two 
further  volumes,  on  the  Cretaceous  Cribrimorphs  by  Dr  W.  D.  Lang,  appeared  in  1921 
and  1922.  The  four  Cretaceous  volumes  were  numbered  I to  IV.  The  present  work 
on  the  Tertiary  Cheilostomata  of  New  Zealand,  for  which  the  Trustees  are  indebted 
to  Dr  D.  A.  Brown  of  the  University  of  Otago,  New  Zealand,  differs  somewhat  in 
scope  from  the  earlier  volumes,  and  it  was  also  found  that  a different  format  would  be 
necessary.  It  is  therefore  issued  as  an  independent  monograph  without  reference  to 
the  earlier  series. 

Dr  Brown  uses  the  name  Polyzoa,  introduced  by  Thompson  in  December  1830, 
in  preference  to  Ehrenberg’s  name  Bryozoa,  which  dates  from  March  1831.  Although 
the  rules  of  priority  have  not  up  to  the  present  been  strictly  applied  to  the  names  of 
major  groups,  further  reasons  may  be  adduced  for  preferring  Thompson’s  name 
Polyzoa,  which  indeed,  in  spite  of  the  title-page,  was  adopted  throughout  the  text  of 
Dr  Lang’s  volumes  on  the  Cribrimorphs. 

Thanks  are  due  not  only  to  Dr  D.  A.  Brown  for  his  extremely  careful  and  detailed 
study  of  the  material,  but  also  to  Professor  Brian  H.  Mason,  formerly  of  Christchurch, 
N.Z.,  and  Mr  C.  A.  Fleming,  of  the  New  Zealand  Geological  Survey,  for  presenting  to 
this  Department  all  the  holotypes  and  some  paratypes  of  new  species  together  with 
all  other  specimens  here  figured  from  their  collections.  On  completing  the  manu- 
script in  1948  Dr  Brown  returned  to  New  Zealand,  and  Dr  H.  Dighton  Thomas, 
who  had  already  been  in  close  collaboration  with  the  author,  has  therefore  been 
responsible  for  seeing  the  work  through  the  press. 

W.  N.  EDWARDS 
Keeper  of  Geology 

April  1951 
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I am  grateful  to  Professor  Brian  H.  Mason  of  Indiana  University,  U.S.A.,  and  Mr 
C.  A.  Fleming  of  the  New  Zealand  Geological  Survey  for  the  material  they  sent 
which  forms  the  basis  of  the  major  part  of  these  investigations.1  I must  also  record 
my  thanks  for  the  information  and  advice  given  by  Dr  J.  Marwick,  Chief  Palaeon- 
tologist to  the  New  Zealand  Geological  Survey,  and  by  Dr  H.  J.  Finlay,  New  Zealand 
Government  Micropalaeontologist . 

This  work  has  been  made  possible  by  a post-war  bursary  from  the  New  Zealand 
Rehabilitation  Board,  for  which  I am  grateful.  It  has  been  almost  wholly  carried 
out  in  the  British  Museum  (Natural  History)  and  my  thanks  are  due  to  the  Keepers 
of  Zoology  and  Geology  for  the  facilities  provided  for  my  researches.  Dr  Anna  B. 
Hastings  and  Dr  H.  Dighton  Thomas  have  throughout  given  me  invaluable  assistance, 
suggestions  and  criticisms,  and  the  latter  has  also  read  my  typescript.  Messrs  W.  A. 
Smith,  R.  H.  Spires,  and  R.  F.  Wise  have  rendered  their  courteous  assistance,  and  I 
also  wish  to  acknowledge  the  help  of  the  Library  staffs,  of  whom  Mr  A.  C.  Townsend 
has  advised  me  on  a number  of  nomenclatorial  questions. 

I am  grateful  to  Professor  Alan  Wood  of  the  University  College  of  Wales, 
Aberystwyth,  for  his  supervision  of  my  studies  and  for  the  criticisms  he  has  given  of 
my  typescript. 

My  gratitude  is  also  due  to  Dr  J.  Roger  and  Monsieur  E.  Buge  of  the  Laboratoire 
de  Paleontologie,  Museum  National  d’Histoire  Naturelle,  Paris,  for  the  loan  of  speci- 
mens from  the  d’Orbigny  Collection  and  for  information  on  specimens  in  other  Paris 
Museums;  to  the  Director  of  the  Institut  Royal  des  Sciences  Naturelles  de  Belgique, 
Brussels,  for  the  loan  of  a specimen  from  the  “Belgica”  Collection;  to  Dr  P.  L. 
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to  Dr  J.  E.  Smith  of  the  Museum  of  Zoology,  Cambridge,  for  the  loan  of  material 
from  the  J.  W.  Gregory  Collection;  to  Dr  Othmar  Kuhn  for  information  on  the 
Stoliczka  Collection  in  the  Naturhistorisches  Museum  (Geologisch-palaontologische 
Abteilung),  Vienna;  to  Mr  R.  T.  M.  Pescott,  the  Director,  and  to  Mr  R.  A.  Keble, 
Miss  J.  Hope  Macpherson,  and  Mr  Leo  W.  Stach  for  the  loan  of  specimens  from  and 
information  on  the  MacGillivray  Collection  in  the  National  Museum  of  Victoria, 
1 Subject  of  a thesis  for  the  degree  of  Doctor  of  Philosophy  in  the  University  of  London. 
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PREVIOUS  WORK 

Although  Tertiary  Cheilostomatous  Polyzoahave  been  known  from  New  Zealand  for 
nearly  a hundred  years,  practically  nothing  has  been  written  on  them  in  the  past 
sixty  years.  Recently,  collections  have  been  made  from  a number  of  localities  where 
they  are  common,  and  the  opportunity  has  been  taken  to  revise  as  much  as  possible 
of  the  old  collections  while  working  out  the  new. 

The  first  publication  in  which  Polyzoa  from  the  New  Zealand  Tertiaries  were 
described  and  figured  (as  corals)  appeared  in  1850  when  Gideon  Mantell  gave  an 
account  of  the  “.  . . Remains  of  the  Dinornis  and  other  Birds,  and  of  Fossils  and 
Rock-specimens,  recently  collected  by  Mr  Walter  Mantell  in  the  Middle  Island1  of 
New  Zealand;  with  Additional  Notes  on  the  Northern  Island."  He  described  three 
species  of  Cheilostomata,  two  of  which  came  from  the  Ototara  Limestone  (Landon, 
Whaingaroan  [Lower  Oligocene])2  and  one  from  the  Onekakara  Clay  (Arnold,  Borto- 
nian  [Middle  Eocene])  (see  Appendix  C,  p.  386),- but  it  is.  impossible  to  identify  these 
forms  owing  to  the  inadequacy  of  his  description  and  figures. 

Stoliczka  (1865,  p.  90)  pointed  out  MantelTs  errors'  and  made  corrections  from  the 
available  evidence  in  the  course  of  a detailed  account  of  the  Polyzoa  collected  from 
the  Parnell  Grit  (Greensand)  beds  of  Southland,  Altonian  [Lower  Miocene]  age  at 
Orakei  Bay,  near  Auckland,  by  von  Hochstetter  during  the  voyage  of  the  Austrian 
frigate  “Novara"  in  1859.  This  included  19  species  of  Cheilostomata  of  which  13 
were  described  as  new  (Appendix  C).  The  descriptions  and  figures  were  admirable 
for  Stoliczka’s  day  and  it  is  generally  possible  to  use  them  for  reliable  comparisons. 
This  collection  is  in  the  Naturhistorisches  Museum  (Geologisch-palaontologische 
Abteilung),  Vienna,  but  it  could  not  be  examined  owing  to  the  uncertain  conditions 
of  recent  years. 

In  1880  the  Rev.  J.  E.  Tenison-Woods  described  and  figured  several  Polyzoa  from 
the  rocks  of  the  “Neozoic  Period"  in  the  Dominion.  They  were  obtained  from 
several  widely  scattered  localities  and  consisted  of  19  named  species  of  which  11  were 
considered  to  be  new.  His  figures,  however,  were  very  inadequate  and  difficult  to 
interpret.  The  specimens  are  probably  in  the  collections  of  the  New  Zealand  Geo- 
logical Survey,  but  were  not  available  for  examination  while  this  work  was  being 
prepared. 

The  most  valuable  work  of  all  was  done  by  A.  W.  Waters  in  1887  when  he  described 
both  the  Cheilostomatous  and  Cyclostomatous  Polyzoa  from  the  Upper  Tertiary 

1 ‘‘Middle  Island”  is  the  old  name  for  what  is  now  known  as  the  South  Island.  New  Zealand  was 
originally  considered  as  three  units — North,  Middle,  and  South  Islands,  the  last-named  now  being  called 
Stewart  Island. 

2 For  the  use  of  square  brackets  in  this  and  similar  instances  see  p.  7. 
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deposits  of  Hawkes  Bay  and  Wanganui.  Though  his  figures  are  not  generally 
reliable,  we  are  fortunate  in  having  a considerable  number  of  specimens  in  the  Hincks 
and  Vine  Collections  in  the  Geological  Department  and  in  the  Waters  and  Jelly 
Collections  at  the  Manchester  Museum,  all  of  which  Waters  studied  in  preparing  his 
papers  (see  Appendix  A,  p.  379). 

A list  of  the  New  Zealand  Recent  and  fossil  Polyzoa,  based  on  identifications 
supplied  by  Miss  Jelly,  was  published  by  Hamilton  (1898)  and  has  proved  of  great 
value.  An  earlier  work  (1896)  also  contained  a list  of  species  obtained  by  H.M.S. 
“Challenger”  in  New  Zealand  waters. 

Thomson  (1913,  p.  14)  referred  to  Waters  as  having  “described  a large  series  of 
Bryozoa  lent  by  Miss  Jelly  and  by  Hutton  and  Hamilton  and  added  greatly  to  the  list 
of  new  species,  although  the  absence  of  identifications  of  species  established  by 
Stoliczka  and  Tenison-Woods  suggests  that  the  synonymy  may  require  revision.” 
This  is  an  injustice  to  Waters,  because  the  faunas  described  by  him  were  obtained 
from  localities  far  distant  from  those  described  by  either  Stoliczka  or  Tenison-Woods 
and  often  from  completely  different  facies  and  stratigraphical  horizons.  As  his 
synonymies  show,  Waters  had  consulted  the  works  of  both  these  authors  and  had 
drawn  comparisons  where  he  considered  them  to  be  warranted. 

While  this  work  was  in  the  press,  G.  H.  Uttley  (1949)  published  a paper  on  Recent 
and  Tertiary  Polyzoa  of  New  Zealand  preserved  in  the  Canterbury  Museum,  Christ- 
church. They  include  only  a few  of  the  forms  dealt  with  here. 

In  the  course  of  this  research,  the  Recent  Polyzoa  of  the  New  Zealand  coasts  have 
naturally  proved  to  be  of  first  importance  in  making  comparisons  with  the  fossils. 
Fortunately  they  are  fairly  well  known.  The  earliest  account  appears  to  be  that 
of  J.  E.  Gray  (1843),  who  described  some  of  the  Polyzoa  obtained  by  Dieffenbach, 
the  naturalist  attached  to  the  New  Zealand  Company. 

Later,  Busk  (1852&,  1854,  1884),  Hutton  (1873),  Hincks  (1880-1893),  Marcus 
(1922),  Livingstone  (1929),  and  Hastings  (1943)  all  made  important  contributions, 
but  special  reference  must  be  made  to  Hutton.  In  1873  he  published  a “Catalogue 
of  the  Marine  Mollusca  of  New  Zealand,”  in  which  a section  was  devoted  to  the 
description,  but  without  figures,  of  several  new  species  of  Polyzoa.  Corrections  were 
made  in  1877  and  incorporated  in  1880  in  the  “Manual  of  the  New  Zealand  Mollusca,” 
but,  as  there  are  few  alterations  (in  the  section  on  Polyzoa)  from  his  earlier  work,  this 
publication  is  not  cited  in  the  specific  synonymies  which  follow  in  the  present  work. 
In  1891  Hutton  brought  out  a “Revised  List  of  the  Marine  Bryozoa  of  New  Zealand,” 
in  which,  conscious  of  the  absence  of  figures  from  his  original  descriptions  of  the 
species,  he  waived  the  precedence  of  his  own  specific  names  in  favour  of  those  of 
Waters  and  Hincks,  who  had,  in  the  meantime,  more  adequately  described  and 
figured  a number  of  the  same  species.  This  courtesy  cannot  be  recognized  under  the 
International  Rules  of  Zoological  Nomenclature  and  Hutton’s  names  have  been 
reinstated  wherever  possible. 


NOTES  ON  THE  COLLECTIONS  STUDIED 
AND  THE  LOCATION  OF  TYPES 


The  specimens  described  here  were  mostly  provided  by  Professor  Brian  H.  Mason, 
of  Indiana  University,  U.S.A.,  and  formerly  of  Canterbury  University  College, 
Christchurch,  New  Zealand,  and  by  Mr  C.  A.  Fleming,  of  the  New  Zealand  Geological 
Survey.  Professor  Mason’s  material  was  from  collections  made  by  himself  and  from 
localized  samples  in  the  Museum  of  Canterbury  College  Geology  Department,  while 
that  of  Mr  Fleming  was  largely  from  richly  fossiliferous  Upper  Tertiary  strata  at 
Castlecliff,  Wanganui,  a district  of  which  he  has  made  a special  study.  Mr  Fleming’s 
material  also  included  a number  of  specimens  from  other  localities,  namely,  Hunter- 
ville,  Waimumu,  Waipipi,  and  Makuri,  collected  by  various  members  of  the  New 
Zealand  Geological  Survey  staff,  and  a series  of  dredgings  of  Recent  material  from 
New  Zealand  coastal  waters  which  has  been  most  useful  for  comparative  purposes. 

All  the  holotypes  and  a large  number  of  paratypes  of  the  new  species,  together 
with  all  the  figured  specimens,  in  these  two  collections  have  been  presented  to  the 
Geological  Department.  Selected  paratypes  are  to  be  placed  in  the  New  Zealand 
Geological  Survey  Museum,  where  it  is  hoped  to  build  up  a collection  on  my  return 
to  New  Zealand. 

A description  of  the  following  collections  has  also  been  incorporated  in  the 
present  work : 

(i)  T.  Hincks  Collection.  A set  of  49  named  slides  of  specimens  from  Upper 
Tertiary  localities  in  Hawkes  Bay,  namely,  Napier,  Petane,  and  Waipukurau: 
D.  32487-32491,  D.  32495-32499,  D.  32502-32505,  D.  32508-32523,  D.  32527, 
D.  32531-32534,  D.  34540,  D.  36000-36011,  D.  37042.  This  collection  also  includes 
a small  amount  of  unsorted  material  which  has  now  been  registered. 

The  slides  in  this  collection  have,  with  few  exceptions,  been  labelled  by  Miss  Jelly 
and  are  almost  certainly  amongst  those  mentioned  by  Waters  (1887a,  p.  40)  as  having 
been  lent  to  him  by  her,  “to  whom  they  had  been  sent  by  a correspondent  living  in 
the  neighbourhood  of  Napier,”  i.e.  A.  Hamilton,  Curator  of  the  Napier  Museum  (see 
Appendix  B,  p.  385,  and  Hamilton,  1898,  p.  192).  The  labels  on  these  specimens  are 
of  the  utmost  importance  as  indicating  their  taxonomic  status  and  I have  quoted 
the  inscriptions  in  full  in  every  case. 

(ii)  G.  R.  Vine  Collection.  A set  of  36  named  slides  from  Upper  Tertiary  localities 
at  Napier,  Petane,  and  Waipukurau:  D.  1204,  D.  1207,  D.  1400-1412,  D.  1415-1433, 
D.  1443,  D.  1444.  All  of  these  slides  are  labelled  by  Vine  on  the  reverse  side  and  a 
few  have  labels  by  Miss  Jelly  on  the  front,  so  it  seems  likely  that  they  are  also  part 
of  the  original  material  collected  by  Hamilton. 
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(iii)  J . F.  Blake  Collection.  A large  amount  of  unsorted  material  from  the  same 
localities  in  Hawkes  Bay,  probably  given  to  Blake  by  Miss  Jelly.  There  is  evidence 
that  the  collector  was  Mr  Hamilton.1  This  material  has  been  examined  and  the 
identified  species  have  been  included  in  this  work. 

It  is  regrettable  that  none  of  the  specimens  in  these  three  collections,  nor  in  the 
one  which  follows,  is  by  any  means  adequately  localized,  the  labels  merely  bearing 
such  designations  as  “Napier”  or  “ Waipukurau,”  etc.,  so  that  for  purposes  of 
accurate  correlation  they  are  of  little  value.  However,  since  they  include  the  types 
of  many  described  New  Zealand  species,  they  have  been  re-described  and  figured 
where  necessary. 

(iv)  A.  W.  Waters  Collection,  Manchester  Museum.  This  collection,  labelled  by 
Waters,  consists  of  82  named  slides  from  the  above-mentioned  localities,  and  two 
from  Whakaari,2  a rocky  headland  just  to  the  north  of  Tangoio,  near  Napier,  all  in 
Hawkes  Bay.  The  majority  of  the  slides  are  marked  “Miss  Jelly  Collection”  and 
are  undoubtedly  complementary  to  those  in  the  Hincks,  Vine,  and  Jelly  Collections. 

In  the  systematic  part  of  this  work  Waters’s  labels  are  quoted  in  full  to  help  in 
the  recognition  of  the  slides,  which  are,  as  yet,  unnumbered.  So  far  as  is  known, 
there  is  no  information  either  in  Waters’s  published  works  or  in  his  manuscript 
catalogue  at  the  Manchester  Museum  as  to  the  taxonomic  status  of  his  specimens.  I 
have,  therefore,  considered  the  Hincks,  Vine,  and  Jelly  Collections  as  on  an  equal 
footing  with  the  Waters  Collection  at  the  Manchester  Museum.  Thus,  where  it  has 
been  necessary  to  select  types,  I have  chosen  the  best  specimens  available  from  these 
four  collections,  except  where  some  clear  indication  is  given  by  Waters’s  description 
and  figures.  Such  an  indication,  however,  is  seldom  definite.  Further,  it  has  been 
found  from  experience  that,  although  his  slides  are  sometimes  labelled  with  a plate 
and  figure  number,  this  merely  indicates  where  the  species,  and  not  necessarily  the 
particular  specimen,  is  figured. 

(v)  Jelly  Collection,  Manchester  Museum.  This  collection  of  approximately  1100 
mounted  specimens  includes  203  fossil  specimens  from  New  Zealand  localities.  Of 
these,  68  are  labelled  and  mounted  by  Waters,  and,  in  a number  of  cases,  they  are 
the  only  known  representatives  of  some  of  the  species  listed  in  his  paper  on  the  New 
Zealand  Tertiary  Polyzoa  (1887a).  The  remaining  fossil  specimens,  with  two  excep- 
tions, are  from  Hawkes  Bay  and  Shakespeare  Cliff  and  are  labelled  by  Miss  Jelly. 
The  exceptions  are  specimens  of  “ Celleporae”  from  Hutchinson’s  Quarry,  Oamaru, 
but,  as  the  formation  from  which  they  were  collected  is  not  stated  and  as  they  are 
badly  worn,  they  are  of  little  value. 

The  slides  in  this  collection  are  recorded  under  the  appropriate  species  in  the 
Systematics  portion  of  this  work,  but  it  has  not  been  possible  to  re-describe  and 

1 A label  found  in  one  of  the  Blake  Collection  boxes  has,  written  in  ink,  “Fossil  Polyzoa  Napier 
Harbour  Sept.  1882.  A.  H.”  This  is,  without  a doubt,  Mr.  Hamilton’s  label. 

2 Waters  (1887a),  unable  to  locate  this  name  on  his  map,  gave  it  as  “Waikato,”  a place  about  180 
miles  distant  on  the  opposite  side  of  the  North  Island — see  Appendix  B,  p.  385,  and  also  Hamilton,  1898, 
p.  193,  who  wrongly  called  it  Whakati  (or  Whakaati).  The  lagoon  which  he  called  Tongoio  [sic]  has 
completely  disappeared  since  the  uplift  caused  by  the  1931  earthquake,  and  the  place  is  now  officially 
named  Tangoio.  Whakaari  should  be  substituted  for  Whakati  in  fig.  1 (p.  11). 
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figure  species  previously  unrecorded  in  other  collections  owing  to  the  lateness  of  my 
visit  to  Manchester.  The  number  of  species  involved  is  six  and  notes  on  these  will  be 
published  later. 

(vi)  Ten  slides  mounted  and  labelled  by  Miss  Jelly  from  the  “Recent  Tertiary, 
New  Zealand”  in  the  J.  W.  Gregory  Collection  in  the  Museum  of  Zoology,  Cambridge, 
were  kindly  lent  to  me  for  examination.  They  consist  of  common  species  and  are 
almost  certainly  from  the  Hawkes  Bay  Upper  Tertiary  sequence. 

Comparison  with  the  faunas  of  the  Australian  Tertiaries  has  been  greatly  aided 
by  the  study  of  the  collections  from  Mount  Gambier,  South  Australia  (D.  32928- 
33042,  Tenison-Woods  Coll.),  and  from  Muddy  Creek,  Waurn  Ponds,  Bird  Rock, 
Spring  Creek,  and  Batesford  Viaduct,  Victoria  (D.  32827-32927,  Bracebridge  Wilson 
Coll.),  originally  presented  to  the  Geological  Society  of  London  and  later  (1911) 
transferred  to  the  Museum.  These  collections  contain  many  specimens  described 
and  figured  by  Waters  (1882-1885),  and  each  slide  bears,  in  addition  to  Waters’s 
label  and  the  Museum  registration  number,  a number  prefixed  by  “R”  given  to  it 
by  J.  F.  Blake  during  his  cataloguing  of  the  collection  (1902). 

Another  very  useful  collection  of  mounted  specimens  from  the  Tertiary  beds  at 
Muddy  Creek,  Balcombe  Bay,  Flinders,  and  other  localities  in  Victoria  was  presented 
to  the  Museum  by  the  U.S.  National  Museum  in  September  1935.  It  was  named  by 
Canu  & Bassler  and  includes  many  of  the  new  species  they  described  in  1935.  To 
avoid  confusion  with  the  collections  at  the  U.S.  National  Museum,  Washington,  to 
which  some  reference  is  made,  this  collection  is  referred  to  as  the  Canu  & Bassler 
Collection. 

A large  part,  if  not  all,  of  the  original  material  from  Curdies  Creek,  South-West 
Victoria,1  described  by  Waters  in  1881  is  also  on  slides  in  the  Geological  Department. 

All  the  fossil  collections  noted  above  have  been  investigated  in  conjunction  with 
the  excellent  series  of  Recent  Polyzoa  in  the  Zoological  Department.  This  collection 
is  the  more  valuable  as  it  contains  the  majority  of  the  type-specimens  of  New  Zealand 
species  described  by  Busk  and  Hincks,  augmented  by  a small  but  useful  collection 
sent  by  Hutton  and,  more  recently,  by  the  specimens  described  by  Hastings  from  the 
“Discovery”  and  “Terra  Nova”  Expeditions.  The  large  number  of  mounted  speci- 
mens of  Australian  species  presented  by  J.  Bracebridge  Wilson,  many  of  them 
identified  by  P.  H.  MacGillivray,  have  also  been  of  great  value. 

While  this  work  was  in  the  press,  Mr  Leo  W.  Stach  informed  me  that  all  P.  H. 
MacGillivray ’s  Recent  and  fossil  collections  are  in  the  National  Museum  of  Victoria, 
Melbourne,  Australia.  He  examined  the  types  of  those  species  of  MacGillivray’s 
with  which  I was  concerned  and  gave  me  details  about  them.  Later,  through  the 
kindness  of  Mr  R.  T.  M.  Pescott,  the  Director  of  that  Museum,  and  of  Miss  J.  Hope 
Macpherson,  I was  able  to  borrow  some  of  the  type  material  and  to  select  lectotypes. 

A large  number  of  species  of  Polyzoa  from  Bass  Strait,  described  by  Hincks 
(1881&)  from  collections  made  by  Captain  W.  H.  Cawne  Warren,  are  represented  in 
the  New  Zealand  Tertiaries.  The  type-specimens  of  this  collection  were  deposited 

1 Wrongly  given  as  Yarra  Yarra  by  Waters  (1881,  p.  309)  and  later  corrected  by  him  (1882a,  p.  257, 
footnote). 
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in  the  Liverpool  Free  Museum  (see  Hincks,  1881&,  p.  1,  footnote),  but  the  Keeper 
of  Invertebrate  Zoology  at  the  City  of  Liverpool  Public  Museums  states  (in  litt., 
May  26th,  1948)  that  the  “Liverpool  Museum  was  very  seriously  damaged  by  fire 
owing  to-  enemy  action  in  May  1941  and  these  [Polyzoa]  may  have  been  among  the 
specimens  destroyed.’’  Fortunately,  most  of  the  species  are  represented  in  the 
Zoological  Department  by  syntypes  from  which  neotypes  have  been  selected. 

The  whereabouts  of  the  material  which  Hutton  described  in  1873  has  for  some 
time  been  in  doubt,  and  the  following  points  are  of  interest  in  this  connexion.  Jelly 
(1889,  p.  ix)  stated  that  Hutton  had  lent  her  “his  collection  of  New  Zealand  Bryozoa, 
belonging  to  the  Christchurch  Philosophical  Society.”  Mr  R.  Dell  has  recently  dis- 
covered a number  of  Hutton’s  specimens  in  the  collections  of  the  Dominion  Museum, 
Wellington,  New  Zealand.  Thirteen  samples  of  this  material  (stated  to  be  “schizo- 
types”  of  13  species)  were  sent  to  me  for  examination  and,  as  a result,  I can  only 
conclude  that  the  material  presented  by  Hutton  in  1875  to  the  Zoological  Department 
is  more  authentic  and  corresponds  more  closely  with  the  species  mentioned  in  Jelly’s 
Catalogue  (1889)  4 These  conclusions  are  based  on  the  fact  that  three  of  the  Dominion 
Museum  specimens  did  not  correspond  at  all  to  Hutton’s  original  descriptions,  while 
those  of  the  Zoological  Department  were  undoubtedly  correctly  labelled.  Moreover, 
the  diagnosis  of  Hemeschara  fairchildi  Hutton  appears  to  be  based  on  two  different 
species  and  it  is  almost  certain  that  the  British  Museum  slide  so  labelled  (75.1.5.32), 
which  originally  bore  two  specimens  (see  p.  326),  is  the  one  which  Hutton  used  for  his 
description.  On  the  other  hand,  Eschara  flexuosa  Hutton,  which  is  represented  in 
the  Dominion  Museum  collection  but  not  in  that  of  the  Zoological  Department,  is  not 
recorded  by  Jelly.  I therefore  regard  the  Hutton  specimens  in  the  Zoological 
Department  as  syntypes,  which  are  accordingly  available  for  the  choice  of  lectotypes 
of  his  species. 

One  cannot  conclude  this  section  without  paying  a tribute  to  the  work  of  Miss 
E.  C.  Jelly,  not  only  for  her  excellent  Synonymic  Catalogue  (1889)  but  also  for  her 
vast  enthusiasm  displayed  as  a collector  of  Polyzoa.  Outside  her  own  large  collection, 
many  specimens,  both  Recent  and  fossil,  mounted  and  labelled  by  her  are  found  in 
the  Hincks,  Vine,  Waters,  Bracebridge  Wilson,  and  J.  W.  Gregory  Collections,  and 
Levinsen  also  studied  a considerable  amount  of  her  material  (cf.  Levinsen,  1909,  p.  ii). 

1 A letter,  dated  July  26th,  1874,  from  Hutton  to  Dr  J.  E.  Gray,  Keeper  of  the  Department  of  Zoology, 
states  that  a collection,  which  he  despatched  from  the  Otago  Museum,  Dunedin,  New  Zealand,  contains, 
inter  alia,  35  species  of  Polyzoa.  In  referring  to  the  specimens,  Hutton  remarks  that  “A  great  many  of 
these  are  types  of  my  new  species,  and  the  greater  part  will  I think  be  additions  even  to  the  British 
Museum.” 


ANALYSIS  OF  FAUNAS  AND  THEIR 
STRATIGRAPHICAL  RELATIONSHIPS 


It  is  fortunate  that  this  work  has  coincided  with  the  recent  publication  by  Finlay  & 
Marwick  (1947)  of  their  new  divisions  of  the  New  Zealand  Upper  Cretaceous  and 
Tertiary  sequence,  based  on  a considerable  amount  of  evidence  gathered  since  their 
earlier  work  on  the  subject  (1940).  The  correlations  given  here  are  founded  entirely 
on  their  conclusions  and  those  of  Finlay  (1947),  who  has  done  a great  deal  towards  a 
trans-Tasman  correlation  based  on  an  intensive  study  of  the  Foraminifera.  His 
work  is  a considerable  advance  over  that  of  Singleton  (1941)  and  has  been  assisted 
by  the  researches  carried  out  by  Crespin  (1943)  on  the  faunas  of  the  Victorian 
Tertiaries.  The  latter’s  monograph  has  proved  very  useful  in  providing  a compre- 
hensive list  (with  stratigraphic  ranges)  of  the  Polyzoa  from  that  sequence. 

Although  correlation  with  the  Australian  horizons  is  now  fairly  well  established, 
there  is  still  considerable  doubt  as  to  the  propriety  of  correlating  the  New  Zealand 
stratigraphical  units  with  those  of  Europe  and  elsewhere.  The  reference  to  those  in 
the  table  given  here  and  in  the  text  is  purely  tentative,  based  on  the  latest  available 
evidence  provided  by  Finlay  (1947)  ; hence  the  use  of  square  brackets  when  quoting 
European  equivalents.  For  these  reasons  the  use  of  local  series  and  stage  names  is 
greatly  to  be  preferred  when  dealing  with  the  New  Zealand  faunas,  and  this  avoids 
any  confusion  which  might  arise  from  the  different  interpretations  placed  on  the 
results  of  long-range  correlation. 

No  attempt  is  made  at  this  stage  of  research  into  the  fossil  Polyzoa  of  New  Zealand 
to  make  correlations  based  on  the  Cheilostomata  found  at  each  horizon,  because  the 
samples  studied  are  essentially  isolated  ones.  In  this  respect  I cannot  do  better  than 
quote  from  Glaessner  (1945,  p.  215):  “However  rich  or  well-preserved  or  otherwise 
interesting  the  microfauna  of  a single  rock-sample  or  of  a single  stratum  may  be,  it 
should  not  be  taken  as  the  starting-point  of  a biostratigraphic  investigation  involving 
correlation  unless  some  knowledge  is  gained  of  its  relation  to  the  microfauna  of  the 
preceding  and  succeeding  stratigraphic  units.  As  a rule,  stratigraphic  studies  should 
be  based  on  detailed  knowledge  of  a regional  standard  section.’’ 

The  importance  of  studying  detailed  sections  and  thus  clearly  assessing  the  value 
of  Polyzoa  in  stratigraphical  correlation  can  be  gauged  by  the  fact  that  many  of  the 
limestone  horizons  in  New  Zealand  have  little  else  than  Polyzoa  preserved  in  them. 
Many  palaeontologists  consider  that  Polyzoa  are  of  little  or  no  use  in  determining 
age  in  strata,  but  this  attitude  is  largely  due  to  the  difficulties  and  confusions 
which  are  associated  with  colonial  organisms  as  a whole  and  with  this  phylum  in 
particular. 
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TABLE  OF  STAGES  IN  THE  NEW  ZEALAND  CRETACEO-TERTIARY  SEQUENCE 

With  approximate  Australian  and  European  equivalents  (after  Finlay  & Marwick,  1947,  p.  229  ; and 

Finlay,  1947,  p.  352). 


Series 

Stage 

Victoria 

Europe 

Hawera 

? Sicilian 

Pleistocene 

Castlecliffian 

Werrikooian 

Calabrian 

Upper  3 

Wanganui 

Nukumaruan 
Waitotaranh 
Opoitian  J 

Adelaidean 

Kalimnan 

Astian 

Plaisancian 

Middle  3 
Lower  f 

Pliocene 

Taranaki 

Kapitean  \ 

Tongaporutuan  J 

Mitchell, an  tl?onlia?  \ 

\_Sarmatian  J 

Upper 

Waiauan 

Bairnsdale 

Tortonian  \ 

Middle 

> 

Miocene 

Southland 

Lillburnian 

Batesford 

Helvetian  J 

Clifdenian 

Longford 

Burdigalian  3 

Altonian 

/ Janjukiand 
pAngiesean  f 

Aquitanian  f 

Lower 

-> 

Pareora 

Awamoan  \ 

Hutchinsonian  J 

Chattian 

Upper 

Otaian 

1 

> Rupelian 

Middle 

> 

Oligocene 

Waitakian 

Landon 

Duntroonian  \ 
Whaingaroan  f 

Lattorfian 

Lower 

Arnold 

Runangan  \ 
Kaiatan  J 

Bartonian 

Upper 

Bortonian 

Lutetian 

Middle 

r 

Eocene 

Dannevirke 

Porangan  3 

Heretaungan  )- 
Mangaorapan  J 

Ypresian 

Lower 

J 

Waipawan 

Montian 

Paleocene 

Wangaloan 

Danian 

Mata 

Teurian  \ 

Piripauan  J 

Senonian 

Clarence 

PAlbian 

Taitai 

Aptian 

Stach  (1937a,  p.  82)  pointed  out  the  very  important  fact  that,  owing  to  the  ability 
of  many  species  of  Polyzoa  to  adapt  themselves  to  various  environments,  their  lateral 
variation  is  quantitative  rather  than  qualitative,  and  does  not  result  in  the  elimina- 
tion of  a large  proportion  of  forms.  He  continued  (p.  83) : 

“These  factors  tend  to  develop  an  equal  distribution  of  the  components  of 
the  bryozoan  fauna  of  an  area,  but  the  distribution  of  the  number  of  individuals 
of  species  is  scarcely  affected.  Thus  a littoral  facies  has  large  numbers  of 
individuals  of  species  typical  of  the  littoral  zone  and  rarer  individuals  of  the 
deeper-water  facies,  while  a deep-water  facies  exhibits  the  reverse  characters. 
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From  this  it  will  be  seen  that  the  determination  of  the  absolute  ranges  in 
time  of  the  Cainozoic  Bryozoa  is  a major  desideratum  in  the  development  of  a 
zonal  table,  rather  than  the  selection  of  bench  marks,  characterized  by  the 
relative  abundance  of  certain  forms,  which  could  not  be  recognizable  through  the 
full  extent  of  the  area.” 

In  this  connexion  it  is  abundantly  clear  that  Waters  in  his  studies  of  the  Australian 
and  New  Zealand  Polyzoa  made  his  synonymies  much  too  wide,  and  in  consequence 
his  species  lost  a great  deal  of  their  value.  Many  of  his  specimens  were  identified  as 
species  originally  described  from  Italy  and  other  parts  of  Europe,  but  there  are 
scarcely  any,  with  the  exception  of  a few  cosmopolitan  species,  which  on  re-examina- 
tion are  found  to  be  truly  synonymous.  The  Antipodean  fauna  is,  on  the  whole, 
quite  distinct  from  that  of  the  Northern  Hemisphere. 

Stach  (1937a)  regards  the  zoarial  habits  of  the  Polyzoa  as  falling  into  two  groups: 
(a)  Stable,  including  the  reteporiform,  petraliiform,  cellariiform,  and  lunulitiform 
habits,  which  are  incapable  of  modification  in  changing  conditions  of  habitat  and  are 
therefore  indicators  of  environment ; and  (b)  Unstable,  including  the  membranipori- 
form,  eschariform,  and  vinculariiform  habits,  which  are  capable  of  adjustment  and 
interchange  to  suit  changing  conditions  of  habitat.  Stach  goes  on  (1937a,  p.  82) : 
“This  phenomenon  of  zoarial  growth  variation  . . . has  been  an  important  factor 
in  the  unnecessary  erection  of  species  names  for  the  various  forms  which  a species 
may  assume,  thus  giving  an  inaccurate  conception  of  the  number  of  species  present 
in  a faunule  and  decreasing  the  percentage  of  recent  to  fossil  forms.”  Examination 
of  the  systematic  descriptions  which  follow  will  show  that  Stach’s  conclusions  are 
amply  confirmed. 

A.  General  Discussion  of  Results 

Of  the  147  species  and  15  varieties  described  and  figured  here,  58  and  five  re- 
spectively appear  to  be  new.  This  is  not  a surprising  proportion  when  it  is  realized 
that,  with  the  exception  of  the  investigations  by  Stoliczka  (1865),  the  pre-Pliocene 
Polyzoa  of  New  Zealand  have  not  been  studied  in  any  detail.  Moreover,  there  has 
been  very  little  published  at  all  on  the  Early  Tertiary  Polyzoa  of  Australia,  and, 
although  Canu  & Bassler  (1920)  have  described  a large  fauna  from  North  America, 
there  seem  to  be  few  species  at  all  comparable  with  those  from  New  Zealand,  excepting 
a few  cosmopolitan  forms  of  wide  variation. 

The  Sub-order  Anasca  is  represented  by  12  families  (including  the  Superfamily 
Membraniporidae)  comprising  30  genera  (and  a sub-genus)  in  which  58  species  and 
eight  varieties  are  placed.  Three  genera,  Retevirgula,  Patsyella,  and  Exostesia,  have 
been  recently  introduced,  and  Opaeophora  Brown  now  replaces  Foraminella  Levinsen 
( non  G.  B.  Sowerby)  (see  Brown,  1948). 

The  Sub-order  Ascophora  is  represented  by  15  families,  some  with  doubtful  limits, 
comprising  42  genera,1  of  which  Dightonia  and  Clithriellum  have  been  recently 
described  as  new  (Brown,  1948).  Eighty-nine  species  and  seven  varieties  are  re- 
cognized. 

1 Including  “ Schizoporella,”  “ Lepralia,”  “ Retepora,”  and  “ Cellepora”  in  the  broad  sense. 
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Sixty-six  Recent  species  are  represented,  50  of  which  have  been  recorded  from 
New  Zealand  waters  and  39  from  South  and  East  Australian  waters.  The  published 
lists  of  Australian  fossil  Polyzoa  indicate  that  23  species  are  common  to  the  Australian 
and  New  Zealand  Tertiaries. 

Canu  (1908,  p.  326)  gave  a list  of  species  which  he  regarded  as  common  to  the 
Tertiary  beds  of  Patagonia  and  New  Zealand.  It  contained  eight  species  of  Cheilosto- 
mata,  but  after  examining  Canu’s  descriptions  and  figures  I am  able  to  state  that 
only  two  of  these  species,  Chaperia  acanthina  (Lamouroux)  and  Gigantopora  biturrita 
(Hincks),  are  to  be  found  in  the  New  Zealand  area.  “ Cellaria  angustiloba  Bk.”  of 
Canu  is  not  Melicerita  angustiloba  Tenison-Woods,  which  occurs  at  Tarakohe  Quarry 
and  MacDonald’s  Quarry,  Oamaru  (see  p.  165).  Four  other  species  are  now  believed 
to  be  common  to  both  areas,  though  actual  comparison  of  the  faunas  may  reveal  a 
considerably  greater  number. 

The  Pareora  and  Landon  [Oligocene]  faunas  comprise  69  species,  including  14 
which  are  found  in  Recent  seas.  Only  18  species  are  common  to  the  Southland 
[Miocene]  faunas,  but  this  may  be  due  to  the  different  conditions  of  deposition. 

There  are  61  Southland  [Miocene]  species  altogether,  of  which  32  are  found  in 
Recent  seas,  while  of  the  73  Wanganui  [Pliocene]  species  51  are  found  living. 

As  mentioned  above,  there  is  very  little  resemblance  between  the  New  Zealand 
faunas,  those  of  the  Upper  Tertiary  in  particular,  and  those  of  Italy  and  Austria- 
Hungary,  in  spite  of  Waters’s  insistence  on  their  similarity.  Only  cosmopolitan 
species  such  as  Hippothoa  distans  MacGillivray,  Amphiblestrum  trifolium  (Wood), 
Micropora  coriacea  (Johnston),  etc.,  are  common  to  these  widely  separated  areas, 
and  there  is  no  basis  as  yet  for  such  long-range  correlations  as  earlier  writers  made. 

Faunal  lists  are  given  for  each  locality  and,  where  possible,  these  include  indi- 
cations of  the  zoarial  habit  and  the  relative  abundance  of  each  species.  The  tables 
of  relative  abundance  of  species  of  Polyzoa,  and  of  other  colonial  organisms,  must  be 
treated  with  some  reserve.  A zoarium,  particularly  of  the  bilamellar-foliaceous 
(eschariform)  type,  may  be  broken  into  numerous  fragments  during  or  after  fossiliza- 
tion  and  thus  give  a completely  false  idea  as  to  the  abundance  of  that  particular 
species.  However,  it  is  generally  possible  to  gauge  the  relative  abundance  of  a 
species  by  the  total  amount  in  bulk  of  the  specimens. 

A comparative  table  showing  the  distribution  of  the  species  described  is  added 
(see  p.  27). 

It  is  interesting  to  note  that  while  the  faunal  lists  contain  many  Australian  species 
no  representatives  of  the  family  Catenicellidae,  so  characteristic  of  the  Australian 
Tertiaries  and  Recent  seas,  have  been  found,  though  they  are  abundant  in  Recent 
New  Zealand  waters  as  far  south  as  Foveaux  Strait.  The  comparative  rarity  of 
species  of  the  Adeonidae,  another  family  of  great  importance  in  the  Australian  area, 
is  also  notable. 


B.  Detailed  Discussion  of  Results 

The  Polyzoa  are  tabulated  and  discussed  in  descending  order  of  stratigraphical 
horizons. 
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(a)  Waipipi.  A Late  Pleistocene  faunule1  from  the  Rapanui  Formation  of  the 
Hawera  Series  at  Waipipi,  near  Waverley,  North-West  Wellington  (N.Z.G.S.  Loc. 
4174)  was  collected  by  Mr.  C.  A.  Fleming.  He  writes  (in  litt.) : 

“Waipipi  is  on  the  coast  south  of  Waverley,  N.W.  Wellington;  it  originally 
applied  to  a reef  which  broke  the  monotony  of  the  sandy  beaches  but  has  been 
used  for  the  coast  near  the  mouth  of  Waverley  Stream.  G.S.  4I74  is  at  fhe  base 

1 Though  not  strictly  of  Tertiary  age,  this  fossil  material  has  been  included  in  the  present  work  for 
completeness. 
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of  the  Hawera  Series  [Pleistocene]  17  chains  east  of  the  mouth  of  Wairoa  Stream 
on  coast.  Collection  made  from  pockets  among  boulders  resting  on  bored  surface 
of  Waitotaran  [Lower  Pliocene]  age.  Wairoa  S.D.  Provisional  1 mile  sheet 
N.  137.  Grid  reference  162994.1  The  Mollusca  are  probably  of  warm  rather 
than  cold  thermal  facies.” 


The  bulk  of  the  Polyzoan  specimens  consists  of  large,  unilamellar  masses  of  the 
mamillated  form  of  Holoporella  hastigera  (Busk).  Other  species,  most  of  which 
encrust  this  Celleporid,  are: 

Chaperia  acanthina  (Lamouroux). 

Chaperia  rubida?  (Hincks). 

Arachnopusia  unicornis  (Hutton). 

Microporella  ciliata  (Pallas). 

Calloporina  diadema  (MacGillivray)  var.  angustipora  (Hincks). 

Escharoides  excavata  (MacGillivray). 

Triphyllozoon  umbonatum  (MacGillivray). 


Fleming  (1947,  p.  325 — Appendix)  has  given  details  of  this  formation.  The 
Polyzoa,  which  were  selected  in  New  Zealand,  have  no  special  significance  and  are 
all  well-known  austral  species,  but  Microporella  ciliata  (Pallas)  is  also  found  in  the 
Northern  Hemisphere. 

(&)  Wanganui.  A large  collection  of  samples  was  sent  by  Mr  Fleming  from  the 
Upper  Castlecliffian  [Upper  Pliocene]  beds  in  the  coastal  section  northwestwards  from 
Castlecliff,  Wanganui.  This  sequence  has  been  very  fully  and  admirably  described 
by  Fleming  (1947)  and  full  details  of  the  beds  concerned  are  given  by  him  on  pp.  320- 
324  of  that  paper.  The  section  at  Castlecliff  reproduced  here  (Fig.  2)  is  slightly 
simplified  from  his  text-figure  8 and  shows  the  relations  of  the  various  horizons. 


The  samples  examined  are,  in  descending  stratigraphical  order,  as  follows: 


N.Z.G.S.  Loc.  4021 
N.Z.G.S.  Loc.  4013 
N.Z.G.S.  Loc.  4103 
N.Z.G.S.  Loc.  4104 
N.Z.G.S.  Loc.  4140 
N.Z.G.S.  Loc.  4027 


4898852  Castlecliffian  CU6 — Upper  Castlecliffian  Shellbed. 
493883  Castlecliffian  CU3 — Tainui  Shellbed. 

479894  Castlecliffian  CU2c  "] 

479894 \ Castlediffian  CU2a  (-Antisolarium  Sands. 

47I9OO/  J 

476896  Castlecliffian  CUid — Basal  Upper  Castlecliffian  Sands. 


Polyzoa  appear  to  be  richest  at  the  CU2a  and  CU3  horizons,  but,  as  the  samples 
from  the  other  horizons  had  been  previously  sorted,  no  true  gauge  of  their  relative 
abundance  is  possible  at  present. 

Further  details  of  the  sample  from  the  Castlecliffian  CU3  horizon  have  been 
supplied  by  Mr  Fleming:  The  locality  G.S.  4013  is  from  the  type-section,  which 
extends  76-97  chains  northwestwards  from  the  north-west  end  of  the  cliff  at  Castle- 
cliff, i.e.  2 miles  30  chains  due  west  of  Day  Trig.,  Westmere  S.D.  The  Tainui  Shell- 
bed,  as  it  is  known  from  the  conspicuous  occurrence  in  it  of  the  mollusc  Notovola 


1 In  the  following  account,  the  position  of  fossil  localities  is  given  either  by  a grid  reference  of  six 
figures  to  the  provisional  1 mile  sheets  of  the  New  Zealand  Lands  and  Survey  Department,  or  by  a dis- 
tance and  compass  bearing  from  a trigonometrical  station.  The  abbreviation  “S.D.”  stands  for  “ Survey 
District,”  the  New  Zealand  area  being  divided  for  administrative  purposes  into  a number  of  these 
(generally  square)  of  approximately  150  square  miles. 

2 Provisional  1 mile  sheet  N.  137  (Waverley). 
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tainui  Finlay,  is  a massive,  smooth  mudstone  forming  a prominent  buttress  on  the 
beach  at  high-tide  mark  (Fleming,  1947,  pi.  30,  fig.  n,  and  text-fig.  1).  It  contains 
abundant  mollusca,  brachiopods,  and  polyzoa,  the  last-named  being  concentrated 
in  lens-like  colonies  or  “bioherms.”  The  molluscan  fauna  contains  several  steno- 
thermal types  not  now  found  south  of  North  Auckland  Peninsula  which  give  the 
fauna  a warm- water  aspect. 

Mr  Fleming  in  a written  note  states  that  the  depth  of  deposition  of  the  bed,  as 
inferred  from  the  presence  of  the  molluscs  Coluzea  and  Poireria,  is  from  20-60  fathoms, 
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Fig.  2.  Section  through  Upper  Castlecliffian  beds  near  Castlecliff,  Wanganui.  (After  Fleming,  1947.) 


but  that  there  are  anomalous  indications  of  concentration  (by-passing  of  sediment) 
which  conflict  with  the  presence  of  these  gastropods.  In  this  respect  the  Polyzoan 
fauna  is  most  interesting.  Of  the  18  species  recorded,  seven  exhibit  a unilamellar, 
loosely  encrusting  habit,  while  in  three  common  species  [Steganoporella  neozelanica 
(Busk)  var.  magnifica  Harmer,  Microporella  or  do,  sp.  nov.,  and  Smittina  unispinosa 
(Waters)]  there  is  a tendency  to  split  readily  into  single,  longitudinal  rows  of  zooecia. 
This  fragile  habit  would  scarcely  be  adopted  except  under  calm  conditions  at  a depth 
probably  of  the  order  mentioned  above.  Cellaria  immersa  (Tenison-Woods),  with 
its  long  internodes,  is  further  proof  of  similar  conditions,  and  it  is  interesting  to  note 
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that  C.  tenuirostris,  which  is  also  common,  was  obtained  originally  from  Bass  Strait 
in  45  fathoms.  The  rare  occurrence  of  the  Selenariidae  may  indicate  a sandy 
phase. 

Four  new  species  are  recorded  from  this  horizon,  one  of  the  new  species  having 
previously  been  identified  incorrectly,  in  my  opinion,  by  Waters  (see  below). 

Fleming  (1947,  p.  322)  remarks  that  the  Tainui  Shellbed  is  one  of  the  best  known 


CASTLECLIFF  AND  SHAKESPEARE  CLIFF 


CUid 

CU2a 

CU2C 

CU3 

CU6 

Shake- 

speare 

Cliff 

Crassimarginatella  corbula  (Hincks)  .... 

X 

Crassimarginatella  papulifera  (MacGillivray) 

X 

Retevirgula  acuta  (Hincks)  ...... 

R 

Odontionella  cy clops  (Busk)  ..... 

F 

Odontionella  cyclops  (Busk)  var.  tessellata  (Hutton) 

C 

Chaperia  acanthina  (Lamouroux)  .... 

R 

Chaperia  rubida  (Hincks)  ...... 

X 

Patsyella  flemingi,  sp.  nov.  ..... 

F 

X 

X 

Steganoporella  neozelanica  (Busk)  var.  magnified  Harmer . 

C 

Opaeophora  lepida  (Hincks)  var.  monopia,  var.  nov. 

R 

Selenaria  squamosa  Tenison-Woods  .... 

X 

F 

X 

R 

V 

X 

Cellaria  immersa  (Tenison-Woods)  .... 

F 

X 

V 

X 

Cellaria  tenuirostris  (Busk)  ..... 

F 

C 

Caberea  zelandica  (Gray)  ...... 

F 

Arachnopusia  unicornis  (Hutton)  .... 

F 

F 

Hippothoa  hyalina  (Linnaeus)  ..... 

R 

X 

Spiroporina  pentagona  (d’Orbigny)  .... 

F 

Spiroporina  polypora,  sp.  nov.  ..... 

F 

X 

C 

Schizomavella  cinctipora  (Hincks)  .... 

X 

Hippomenella  vellicata  (Hutton)  ..... 

C 

C 

X 

Microporella  ciliata  (Pallas)  var.  diademata  (Lamouroux) 

X 

Microporella  ordo,  sp.  nov. ...... 

F 

Fenestrulina  malusii  (Audouin)  ..... 

F 

F 

Calloporina  diadema  (MacGillivray)  var.  angustipora 

(Hincks)  ........ 

C 

X 

Escharoides  excavata  (MacGillivray)  .... 

R 

Porella  marsupium  (MacGillivray)  .... 

X 

Smittina  flexuosa  (Hutton) ...... 

R 

Smittina  unispinosa  (Waters)  ..... 

V 

Smittina  acaroensis  Levinsen  ..... 

X 

Smittinella  zealandiae,  sp.  nov.  ..... 

F 

Crepidacantha  crinispina  (Levinsen)  .... 

F 

Holoporella  hastigera  (Busk)  ..... 

V 

X 

X=relative  abundance  unknown 
R=rare  (1-2  specimens) 

F =few  (3-5  specimens) 

C=common  (6—15  specimens) 

V=very  common  (more  than  15  specimens) 


1 

[>in  150  gm.  of  washed  material. 
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Castlecliffian  horizons  and  occurs  again  at  Shakespeare  Cliff  on  the  south-east  bank 
of  the  Wanganui  River  opposite  the  town  of  Wanganui  (see  Fleming,  1947,  text-fig.  1). 
It  was  probably  from  this  horizon  that  Hutton  made  the  small  collection  which  he 
sent  to  Waters  (1887a,  p.  40)  and  which  is  now  in  the  Manchester  Museum.  Of  the 
eight  species  recorded  by  Waters  from  Shakespeare  Cliff,  all  but  one  have  been 
identified  on  slides  in  the  Waters  Collection  in  that  Museum.  The  exception,  “ Lepr ci- 
lia Poissonii,  Aud.,”  is  probably  Crepidacantha  cvinispina  (Levinsen)  (see  p.  359), 
recorded  from  Loc.  4013  (Castlecliffian  CU3).  For  comparative  purposes,  Waters’s 
identifications  are  given  alongside  the  present  determinations. 

Cellaria  immersa  (Tenison-Woods)  Cellar ia  malvinensis,  B.” 

Crassimarginatella  corbula  (Hincks )—“  Membranipora  lineata,  L.” 

Crassimarginatella  papiilij 'era  (MacGillivray)==‘‘ Membranipora  solidula,  Alder  & Hincks.” 

Patsyella flemingi,  sp.  no v.—“ Monoporella  capensis,  B.” 

Hippomenella  vellicata  (Hincks)  Lepr  alia  rectilineata,  Hincks.” 

Holoporella  hasiigera  (Busk )—“  Cellepora  albirostris,  Sm.” 

Selenaria  squamosa  Tenison-Woods Lunulites  petaloides,  d’Orb.” 

The  faunule  from  the  Castlecliffian  CU2a  horizon  (Locs.  4104  and  4140),  i.e.  at  the 
base  of  the  Antisolarium  Sands,  has  yielded  14  species  of  Polyzoa.  These  seem 
rather  similar  in  habit  to  those  mentioned  above,  except  that  the  curious,  fragile  forms 
of  that  horizon  are  absent.  The  Selenariae  are  relatively  more  abundant  and  the 
Cellariae  less  so,  which  accords  with  the  sandy  nature  of  the  horizon.  The  bed  was 
probably  deposited  in  shallower  waters  than  those  in  which  the  Tainui  Shellbed  was 
laid  down. 

(c)  Hawkes  Bay.  (i)  The  majority  of  the  specimens  from  this  district  were  those 
described  by  Waters  (1887a),  and  are  in  the  Hincks  and  Vine  Collections  at  the 
Museum  and  in  the  Waters  and  Jelly  Collections  at  the  Manchester  Museum  (see 
pp.  3,  4).  Others  are  in  the  Blake  Collection. 

As  noted  earlier,  these  are  not  accurately  localized,  being  labelled  "Napier,” 
“Petane,”  “ Waipukurau,”  etc.,  and  thus  there  is  no  clear  evidence  of  the  horizon 
from  which  they  were  collected.  The  matrix,  however,  indicates  that  they  probably 
came  from  the  Petane  Series,  a facies  of  coarse  sandstone  and  shell-limestone  which 
extends  over  a wide  area  of  Hawkes  Bay  and  East  Wellington.  This  series  rests 
unconformably  or  with  apparent  conformity  on  the  Waitotaran  [Lower  Pliocene]  beds 
and  is  regarded  as  belonging  to  the  Nukumaruan  Stage  [Middle  Pliocene].  As  the 
localities  from  which  the  specimens  were  collected  are  vague,  I have  recorded  them 
in  the  following  descriptions  as  “[Pliocene]”  in  age  (see  Appendix  B,  p.  385,  and 
Waters,  1887a,  p.  40). 


HAWKES  BAY 


Electra  ongleyi,  sp.  nov.  ..... 

. N. 

P. 

W. 

Crassimarginatella  sileni,  sp.  nov. .... 

. N. 

P. 

W. 

V aldemunitella  valdemunita  (Hincks) 

. N. 

Ellisina  incrustans  (Waters)  .... 

. N. 

w. 

Odontionella  cyclops  (Busk)  ..... 

. N. 

P. 

w. 

N=Napier.  P=Petane. 

W= Waipukurau. 
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Odontionella  cyclops  (Busk)  var.  tessellata  (Hutton)  . . . . . N. 

Amphiblestrum  trifolium  (Wood)  ........  N. 

Chaperia  acanthina  (Lamouroux)  . . . . . . . N. 

Chaperia  rubida  (Hincks)  . . . . . . . . N. 

Chaperia  multifida  (Busk)  .........  N. 

Chaperia  colensoi,  sp.  nov.  .........  ?N. 

Chaperia  cervicornis  (Busk)  .........  N. 

Patsyella  dentata  (Waters)  .........  N. 

Patsyella  flemingi,  sp.  nov.  .........  Nh. 

Steganoporella  neozelanica  (Busk)  var.  magnifica  Harmer.  . . N. 

Micropora  coriacea  (Johnston)  ........  N. 

Opaeophora  lepida  (Hincks)  .........  N. 

Macropora  grandis  (Hutton)  ........  N. 

Selenaria  squamosa  Tenison-Woods  ....... 

Cellaria  immersa  (Tenison-Woods)  .......  N. 

Arachnopusia  unicornis  (Hutton)  . . . . . . N. 

Figularia  spinea,  sp.  nov.  . . . . . . . . N. 

Figularia  carinata  (Waters)  ........ 

Tubiporella  magnirostris  (MacGillivray) . ...... 

Hippothoa  distans  MacGillivray  ........  Nh. 

Hippothoa  hyalina  (Linnaeus)  ........ 

Hippothoa  hyalina  (Linnaeus)  var.  tuberculata  (Hincks)  ....  ?N. 

Chiastosella  water  si  Stach  . . . . . . . . N. 

Escharina  waiparaensis,  sp.  nov.  ........ 

Arthropoma  circinata  (MacGillivray)  ....... 

Schizomavella  cinctipora  (Hincks)  . . . . . . N. 

“ Schizoporella”  butleri,  sp.  nov.  ........ 

“ Schizoporella”  spectabilis  Hincks  ....... 

Microporella  ciliata  (Pallas)  . . . . . . . N. 

Microporella  hyadesi  (Jullien)  . . . . . . . N. 

Microporella  speculum,  sp.  nov.  ........  N. 

F enestrulina  malusii  (Audouin)  ........  N. 

Calloporina  diadema  (MacGillivray)  var.  angustipora  (Hincks)  . . . N. 

Calloporina  napierensis,  sp.  nov.  ........  Nh. 

Hippoporina?  waipukurensis  { Waters)  .......  N. 

Cryptosula  pallasiana  (Moll)  . . . . . . . N. 

Hippomenella  vellicata  (Hutton)  ........  N. 

Hippomenella  bituberosa,  sp.  nov.  . . . . . . N. 

“ Lepr alia”  bistata  Waters  ......... 

Eurystomella  foraminigera  (Hincks)  ....... 

Exochella  jelly ae,  s p.  nov.  .........  N. 

Exochella  conjuncta,  sp.  nov.  ........  N. 

Escharoides  angela  (Hutton)  ........  N. 

Umbonula  bicuspis  (Hincks)  ........ 

Petraliella  firmata  (Waters)  . . . . . . . . N. 

Porella  marsupium  (MacGillivray)  . . . . . . N. 

Porella  marsupium  (MacGillivray)  var.  porifera  Hincks  . . . N. 

Smittina  flexuosa  (Hutton)  ......... 

Smittina  trispinosa  (Johnston)  var.  aotea,  var.  nov.  ....  Nh. 

Smittinella  zealandiae,  sp.  nov.  ........ 

Escharella  spinosissima  (Hincks)  ........ 

Eschar ella  fistula,  sp.  nov.  . . . . . . . . . N. 

Crepidacantha  crinispina  (Levinsen)  var.  parvipora  (Canu  & Bassler)  . ?N. 
Crepidacantha  zelanica  Canu  & Bassler  .......  Nh. 

Holoporella  tridenticulata  (Busk)  ........ 

Holoporella  hastigera  (Busk)  . . . . . . . N. 

N=Napier.  Nh=Napier  Harbour.  P=Petane.  W=Waipukurau. 


P. 

P.  W. 
P. 

P.  W. 
P. 


P.  w. 

P.  w. 

P.  w. 
p. 

P.  W.  Wh. 

p. 

p. 

P.  w. 

P.  w. 
w. 

W.  Wh. 
W. 

W. 

w. 

P.  W.  Wh. 

w. 

w. 

P.  W.  Wh. 

W. 

W. 

?P.  W.  Wh. 

W. 

P. 

P.  W. 

W. 

W. 

(?  Recent) 

P.  W.  Wh. 

w. 

w. 

P.  w. 

P.  w. 

P.  w. 

p. 

P.  w. 

w. 

p. 

P.  w. 

P.  w. 

w. 

w. 

P.  w. 

w. 


Wh=Whakaari. 
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The  accompanying  list  of  species1  includes  only  those  I have  actually  seen,  without 
regard  to  Waters’s  records  (1887a — see  Appendix  A,  pp.  379  et  seq.) . Of  the  61  species 
and  varieties  recorded,  14  species  and  one  variety  are  new.  No  table  of  relative 
abundance  is  possible  and  the  zoarial  habit  may  be  found  under  the  systematic 
discussion  of  the  species. 

(ii)  A small  faunule  of  Tongaporutuan  [Upper  Miocene]  age,  collected  by  the  late 
Mr  P.  G.  Morgan  from  a fine-grained,  argillaceous  sandstone  at  the  head  of  Makaramu 
Stream,  north  side,  Makuri  S.D.  (N.Z.G.S.  Loc.  1309),  yielded  a number  of  cyclo- 
stomes  and  two  specimens  of  C Maria  immersa  (Tenison-Woods),  a long-ranging  species 
of  no  stratigraphical  value. 

(d)  Mangamako  Horizon,  Hunterville.  A small  faunule  was  collected  by  Dr  J. 
Marwick  from  N.Z.G.S.  Loc.  3094,  a quarry  off  the  main  Hunterville-Turakina  Valley 
Road,  4 miles  from  Hunterville  (Section  No.  4,  Block  1,  Ongo  S.D.).  There  are  no 
details  of  the  facies  from  which  it  came.  The  Mangamako  Horizon  is  one-third  of 
the  distance  from  base  to  top  of  the  Upper  Nukumaruan  (Petane)  Stage  [Middle 
Pliocene] . 

The  following  species  and  varieties  have  been  identified : 

Electra  pilosa  (Linnaeus)  var.  calva,  var.  nov. 

Steganoporella  neozelanica  (Busk)  var.  magnified  Harmer. 

Cellaria  immersa  (Tenison-Woods). 

Cellaria  tenuirostris  (Busk). 

Caber ea  zelandica  (Gray). 

Hippothoa  hyalina  (Linnaeus). 

(e)  North  Canterbury,  (i)  Weka  Pass.  The  material,  collected  2 miles  44  chains 
at  1600  from  Trig.  J,  Waipara  S.D.,  was  sent  to  me  by  Professor  Mason  from  the 
collections  in  the  Museum  at  Canterbury  University  College,  Christchurch,  New 
Zealand. 

The  rock  is  a yellowish,  friable,  fossiliferous,  sandy  limestone  which  yields  large 
numbers  of  free  Polyzoa,  and  which  lies  at  the  base  of  the  Uppermost  Mt  Brown  “ E ” 
Limestone  Formation,  i.e.  just  above  the  Llinnites  Shellbed.  According  to  Thomson 
(1920,  p.  362),  the  “E”  Limestone 

“forms  a prominent  cuesta  behind  the  dip-slope  of  the  main  band  [Mt  Brown 
‘D’  Limestone],  and  thence  crosses  the  railway  in  the  cutting  43  miles  2-3  chains 
from  Christchurch,  and  descends  into  the  Weka  Pass  Stream  and  Weka  Creek 
a few  yards  above  their  junctions.  The  succession  from  the  main  band  upwards 
may  be  followed  without  a break  in  the  Weka  Pass  Stream  and  the  Weka  Creek, 
while  parts  of  the  beds  are  exposed  on  the  escarpment  of  the  cuesta  to  the  east. 

1 In  addition,  the  following  species,  upon  which  notes  will  be  found  in  the  Appendices,  have  recently 
been  found  in  the  Jelly  Collection  at  the  Manchester  Museum. 


Ar achnopusia  sp.  (p.  381)  .........  W. 

Gigantopora  biturrita  (Hincks)  (p.  382)  .......  N. 

“ Schizoporella”  biserialis  (Hincks)  (p.  387)  ......  W 

Cyclicopora  longipora  (MacGillivray)  (p.  383)  .....  W. 

Hippoporina  sp.  aff.  lancifera  (Hincks)  (p.  382)  . . . . N.  P.  W. 

Porella  sp.  (p.  383)  P- 
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The  total  thickness  is  about  ioo  ft.,  the  last  35  ft.  being  formed  by  the  upper- 
most limestone,  which  in  the  railway-cutting  is  a reddish-brown  to  yellow 
arenaceous  limestone  with  numerous  small  pockets  containing  small  pebbles, 
up  to  \ in.  in  diameter,  of  greywackes  and  jaspers.  It  contains  many  polyzoan 
and  echinoid  fragments.’’ 

The  following  two  stratigraphic  sections  through  the  beds  exposed  in  Omihi 
Stream  and  in  the  junction  of  Weka  Pass  Stream  and  Weka  Creek,  constructed  from 
Thomson’s  account,  show  the  relation  of  the  Mt  Brown  “E”  Limestone  to  the  main 
“D”  Limestone  (Fig.  3). 


Junction  of 

Weka  Creek  & 

Weka  Pass 

Stream. 


“E”  Limestone 
Hinnites  Shell  bed 

Blue  Clays 
Neothyris  Shellbed 

Soft  Calcareous 


Omihi  Stream. 


Sandstone 


.}  16  Alternating  Limestone 
& Sandstone 


D Limestone 


Fig.  3.  Section  through  Waiauan  and  Altonian  beds  near  Weka  Pass,  North  Canterbury. 


Dr  H.  J.  Finlay  states,  in  a recent  letter,  that  Thomson’s  “E”  Limestone  contains 
rocks  of  two  different  ages — 

“the  upper  part  (of  which  the  Hinnites  Shellbed  is  the  base)  is  Waiauan  [Middle 
Miocene],  while  the  lower  part,  which  contains  the  Neothyris  shell-bed  and  goes 
down  to  the  calcareous  creamy  sandstone  (but  may  not  include  it),  is  Altonian 
[Middle  Oligocene].  From  2 feet  above  the  top  of  Limestone"  D ” in  argillaceous 
sandstone  I have  a fauna  that  is  lower  Altonian,  but  from  6 feet  above  the  top 
of  the  creamy  calcareous  sandstone  the  beds  are  normal  Altonian  until  the 
Hinnites  Shellbed  is  reached.’’ 

Fifty-three  species  and  varieties  have  been  recorded  from  this  very  rich  material 
of  which  13  are  new  species  and  one  is  a new  variety  of  a previously  described  species. 
One  species  of  “ Cellepora”  is  not  well  enough  preserved  to  be  accurately  determined. 
Of  the  35  previously  described  species,  22  have  been  recorded  from  Recent  New 
Zealand  waters,  seven  from  Australian  waters,  and  seven  from  the  Magellanic  region. 


WEKA  PASS 
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*=Species  or  variety  not  recorded  from  other  localities. 


Membranipora  tuberculata  (Bose)  var.  tuberosa  (Canu) 
Crassimarginatella  sileni,  sp.  nov. 

V aldemunitella  pyrula  (Hincks)  .... 
Ellisina  pyriformis  (Canu  & Bassler)  . 

Odontionella  cyclops  (Busk)  .... 
Amphiblestrum  trifolium  (Wood) .... 
*Chaperia  galeata  (Busk)  var.  waiparaensis,  var.  nov. 
Chaperia  sp.  cf.  cristata  (Busk)  .... 
Chaperia  rubida  (Hincks)  ..... 
Patsyella  dentata  (Waters)  ..... 
Micropora  coriacea  (Johnston)  .... 
Macropora  grandis  (Hutton)  forma  urceolata  (Hutton) 
Selenaria  sp.  cf.  cupola  (Tenison-Woods)  var.  spirali 
(Chapman)  .... 

Selenaria  nitida  Maplestone 
Cellaria  immersa  (Tenison-Woods) 

Cellar ia  tenuirostris  (Busk) 

Arachnopusia  unicornis  (Hutton) 

* Arachnopusia  bugei,  sp.  nov. 

Figularia  huttoni,  sp.  nov. 

Figularia  sp.  cf.  tenuicosta  (MacGillivray) 

Didymosella  larvalis  (MacGillivray) 

Hippothoa  distans  MacGillivray  . 

Spiroporina  pentagona  (d’Orbigny) 

Spiroporina  polypora,  sp.  nov.  . 

Chiastosella  porosa  Canu  & Bassler 
^Chiastosella  diagonalis,  sp.  nov.  . 

Chiastosella  sp.  aff.  granulata  (MacGillivray) 

Escharina  waiparaensis,  sp.  nov. 

“ Schizoporella”  glebosa,  sp.  nov. 

*“  Schizoporella”  scissa,  sp.  nov. 

Microporella  ciliata  (Pallas) 

Microporella  hyadesi  (Jullien) 

Fenestrulina  malusii  (Audouin) 

Hippoporina  pertusa  (Esper) 

Hippopodina  feegeensis  (Busk) 

Hippomenella  bituberosa,  sp.  nov 
Escharoides  angela  (Hutton) 

XJmbonula  bicuspis  (Hincks) 

Petraliella  firmata  (Waters) 

Porella  marsupium  (MacGillivray) 

*Porella  ? concreta,  sp.  nov.  . 

Smittina  purpurea  (Hincks) 

*Iodictyum  acanthoides,  sp.  nov. 

Hippellozoon  novae-zelandiae  (Waters) 

*“  Retepora”  avicularis  MacGillivray 
*“ Retepora”  bartrumi,  sp.  nov. 

Anarthropora  biarmata  (Waters) 

Crepidacantha  crinispina  (Levinsen)  var.  parvipora  (Canu 
& Bassler)  .... 

Holoporella  tridenticulata  (Busk) 

*Celleporina  lichenoporoides,  sp.  nov. 

Celleporina  tiara  (MacGillivray)  . 

“ Cellepora”  glomerata  ? MacGillivray 
“ Cellepora”  sp.  1 


1.  Membraniporiform. 

2.  Petraliiform. 

3.  Adeoniform. 

R=Rare  (1-2  specimens) 
F=Few  (3-5  specimens) 


F 

R 

F 

F 

F 

F 

F 

F 

F 

C 

F 


C 


V 


V 

C 

R 

C 


R 

F 


V 


R 

F 

F 


7- 

8. 


4.  Eschariform. 

5.  Lunulitiform. 

6.  Cellariiform.  9. 

C=Common  (6-15  specimens) 

V =Very  common  (more  than  15  specimens) 


Vinculariiform. 

Reteporiform. 

Celleporiform. 

in  800  gm.  of  unwashed 
material. 


} 
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Four  or  possibly  five  have  been  recorded  in  the  Middle  and  Upper  Tertiaries  of  Pata- 
gonia. According  to  the  lists  of  Polyzoa  in  the  Victorian  Tertiaries  given  by  Crespin 
(1943,  pp.  85-91),  the  following  numbers  of  species  are  common  to  the  sample  from 
Weka  Pass  and  the  various  Australian  stages : Kalimnan — 2 ; Mitchellian — 6 ; Bairns- 
dale — 13;  Batesford — 10;  Longford — 6;  Janjukian — 3;  Anglesean — 1.  While  the 
list  given  by  Crespin  appears  to  need  a considerable  amount  of  revision,  the  correspond- 
ence of  species  just  mentioned  is  fairly  reliable,  as  comparisons  have  been  made  with 
the  large  series  of  Australian  Polyzoa  in  the  Museum  collections.  There  is  no  doubt 
that  the  number  of  common  species  will  be  greatly  enlarged  by  further  researches 
and  the  various  proportions  may  be  altered  considerably.  However,  it  is  interesting, 
but  not,  I think,  significant,  in  view  of  the  different  lithology  of  the  Balcombian 
strata,  that  the  maximum  correspondence  with  the  Bairnsdale  horizon  of  the  Bal- 
combian stage  is  in  agreement  with  Finlay’s  conclusions  on  trans-Tasman  correlation 
based  on  the  Foraminifera  (1947).  In  this  connexion  it  should  be  noted  that  his 
“Upper  Tutamoe’’  stage  is  equivalent  to  the  Waiauan  stage  of  Finlay  & Marwick 
(1947)  employed  here. 

In  regard  to  the  zoarial  habit,  there  are  several  points  of  interest  in  this  fauna. 
First,  there  is  a relative  abundance  of  eschariform,  lunulitiform  and  cellariiform 
species.  This,  at  first  sight,  indicates  a mixture  of  habitats  for,  according  to  Stach 
(1936a),  the  species  of  the  first  group  usually  inhabit  the  sub-littoral  zone  below 
10  fathoms;  the  second,  sandy  bottoms  below  15  fathoms  swept  by  strong  currents; 
and  the  last,  the  littoral  zone.  In  this  case,  however,-' we  should  probably  base  our 
conclusions  on  the  abundance  of  species  with  the  eschariform  habit  because,  although 
the  Selenariidae  (lunulitiform  species)  occur  in  large  numbers,  they  are  worn  so  that 
their  preservation  is  markedly  different  from  that  of  most  of  the  other  species. 
Probably  the  Selenariidae  were  swept  into  the  area  of  deposition  from  elsewhere. 
Again,  the  common  cellariiform  species,  Cellar ia  immersa  (Tenison-Woods),  has  very 
long  internodes  better  adapted  to  sub-littoral  waters  than  to  those  where  wave 
action  is  strong.  Thus  we  may  conclude  that  deposition  of  the  basal  layers  of  the 
Uppermost  Mt  Brown  “E”  Limestone  took  place  in  the  sub-littoral  waters  at 
between  10-12  fathoms.  This  hypothesis  is  supported  by  the  presence  of  a very 
small  proportion  of  vinculariiform  species,  which  are  usually  found  in  Recent  seas 
in  deeper,  sheltered  waters  (cf.  the  faunal  list  of  species  from  the  Kakanui  Limestone 
at  MacDonald’s  Quarry,  Oamaru,  on  p.  24),  and  by  the  presence  in  considerable 
numbers  of  reteporiform  species,  a zoarial  habit  consistent  with  the  sub-littoral  zone. 

Although  the  membraniporiform  species  are  predominant,  the  number  of  in- 
dividual specimens  is  not  very  great.  In  Recent  seas  they  are  mainly  confined  to 
the  littoral  zone,  but  are  rather  variable  and  not  reliable  as  indicators  of  depth  of 
deposition. 

(ii)  Dovedale  Stream.  Professor  Mason  collected  a considerable  amount  of  material 
from  a richly  fossiliferous,  blue,  sandy  lens  in  massive  mudstones  on  the  coast  at  the 
mouth  of  Dovedale  Stream,  between  the  Waipara  and  Motunau  Rivers,  North  Canter- 
bury. The  reference  is  2 miles  10  chains  at  720  from  Trig.  K,  Teviotdale  S.D.,  or 
grid  reference  238085  on  the  provisional  1 mile  sheet  S.  68  (Amberley).  The  material 
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is  sugary  and  the  Polyzoa  quite  free  and  easily  removed.  Professor  Mason  states 
that  the  horizon  is  probably  about  the  same  as  that  of  the  Weka  Pass  beds,  i.e. 
Waiauan  [Middle  Miocene].  Only  ten  species  have  been  identified,  though  there  is 
also  a larger  number  of  Cyclostomata.  Of  these  species,  five  are  common  to  the  Weka 
Pass  fauna  and  three  are  new,  of  which  two  have  not  been  recorded  elsewhere.  The 
species  are  as  follows : 

Odontionella  cy clops  (Busk). 

Patsy ella  dentata  (Waters). 

Cellaria  immersa  (Tenison-Woods). 

Arachnopusia  unicornis  (Hutton). 

Spiroporina  pentagona  (d’Orbigny). 

Hippomenella  vellicata  (Hutton). 

Smittinella  woodi,  sp.  nov.  Not  recorded  elsewhere. 

Escharella  fistula,  sp.  nov. 

Sertella  dovedalensis,  sp.  nov.  Not  recorded  elsewhere. 

“ Retepora”  avicidaris  MacGillivray. 


The  eschariform  habit  is  again  dominant  and  indicates  a sub-littoral  habitat. 
The  absence  of  Didymosella  larvalis  (MacGillivray),  a very  common  species  at  Weka 
Pass,  is  noteworthy  and  may  indicate 


rather  different  ecological  conditions  in 
that  area. 

(iii)  Waipara  River  Crossing.  The 
material  consists  of  a few  broken  frag- 
ments of  the  brachiopod  Magadina  with 
encrusting  Polyzoa,  collected  by  Professor 
Mason  from  a sandy  limestone  on  the 
south  bank  of  the  Waipara  River  at  the 
road  crossing  if  miles  at  248°  from  Trig. 
K,  Waipara  S.D.  The  geology  of  this 
area  has  not  yet  been  described,  but 
Professor  Mason  considers  the  age  of  the 
limestone  to  be  approximately  “Hutchin- 
sonian.”1 


500  + 


3-4' 


200 


-y-r 


T~~T 


Mudstone 
Sandy  Marl 

Takaka  Limestone 
Coal  Measures 


Fig.  4.  Section  through  Early  Tertiary  beds  at 
Tarakohe  Quarry,  North-West  Nelson.  The  “ Bryo- 
zoan  Bed”  occurs  at  the  base  of  the  sandy  marl. 


There  are  only  two  species  of  Polyzoa  in  the  sample  and  both  are  found  in  Recent 
seas,  namely: 

Microporella  hyadesi  (Jullien). 

Exochella  tricuspis?  (Hincks). 


(/)  North-West  Nelson.  The  material,  which  was  sent  by  Professor  Mason  from 
the  collections  in  the  Museum  at  Canterbury  University  College,  was  obtained  from 
Tarakohe  Quarry,  i.e.  10  chains  west  of  Trig.  X,  Waitapu  S.D.  It  was  collected 
from  the  “Bryozoan  Bed,”  a sandy,  gritty  lens  at  the  base  of  a series  of  sadny  marls 
immediately  overlying  the  Takaka  Limestone  of  Waitakian  [Middle  Oligocene]  age 
(see  Fig.  4,  and  also  Wellman,  1945,  p.  191).  This  lens  contains  abundant  brachiopods 


1 This  is  probably  in  the  old  sense  of  the  term,  for  Finlay  (1947,  p.  328)  has  shown  that  most  of  the 
New  Zealand  horizons  formerly  regarded  as  Hutchinsonian  [Upper  Oligocene]  in  age  are  really  con- 
siderably younger,  i.e.  Altonian-Lillburnian  [Middle  and  Lower  Miocene]. 


22 


TERTIARY  CHEILOSTOMATA  OF  NEW  ZEALAND 


and  mushroom-shaped  “ Celleporae"  (p.  378),  together  with  numerous  Heteroporae 
with  long,  stout  rami.  The  Polyzoa,  which  are  well  preserved,  were  separated  from 
the  clay  mass  by  boiling  it  with  a weak  solution  of  sodium  carbonate  and  then  panning 
off  the  clay  fraction. 

The  sandy  “Bryozoan  Bed”  is  evidently  disconformable  with  the  sandy  marls, 
for  Dr  H.  J.  Finlay  states  (in  litt.)  that  its  age,  according  to  the  foraminifera  contained 


TARAKOHE  QUARRY 


1 

2 

3 

4 

5 

6 

7 

Tretosina  arcifera  Canu  & Bassler  ..... 

C 

* Acanthodesia  bifossata,  sp.  nov.  ...... 

C 

V aldemunitella  pyrula  (Hincks)  ...... 

R 

* Allantopora  trigemmata,  sp.  nov.  ..... 

F 

Ellisina  pyriformis  (Canu  & Bassler)  ..... 

F 

* Amphiblestnwi  hastingsae,  sp.  nov.  ..... 

F 

*Chaperia  barretoi,  sp.  nov.  ...... 

V 

Patsyella  dentata  (Waters) ....... 

F 

*“  Vincularia”  anceps,  sp.  nov.  ...... 

F 

Steganoporella  sp.  ....... 

R 

*Crateropora  muralis,  sp.  nov.  ...... 

C 

? 

Cellaria  immersa  (Tenison-Woods)  ..... 

C 

Cellaria  tenuir osiris  (Busk)  ...... 

V 

Melicerita  angustiloba  Tenison-Woods  .... 

C 

Gigantopora  polymorpha  (Busk)  ...... 

R 

*Dightonia  inarmata  Brown  ...... 

V 

Didymosella  larvalis  (MacGillivray)  ..... 

F 

Didymosella  sp.  aff.  porosa  (Stoliczka)  .... 

V 

Chiastosella  porosa  Canu  & Bassler  ..... 

C 

*Escharina  masoni,  sp.  nov.  ...... 

C 

“ Schizoporella”  filiformis  Waters  ..... 

R 

“ Schizoporella”  glebosa,  sp.  nov.  ..... 

F 

*Schizomavella  dubia,  sp.  nov.  ...... 

R 

Microporella  hyadesi  (Jullien)  ...... 

F 

Hippoporina  burlingtoniensis  (Waters)  .... 

F 

*Escharoides  angela  (Hutton)  var.  ligulata,  var.  nov. 

V 

Porella  sp.  cf . fiabellaris  MacGillivray ..... 

F 

Smittinella  zealandiae,  sp.  nov.  ...... 

R 

F 

Eschar ella  fistida,  sp.  nov. ....... 

V 

*Iodictyum  ligarense,  sp.  nov.  ...... 

F 

“ Retepora”  sp.  1 

C 

Anarthropora  biarmata  (Waters)  ..... 

R 

Celleporina  granuni  (Hincks)  ...... 

Celleporina  sp.  cf.  longirostris  (MacGillivray) 

R 

“ Cellepora”  sp.  2 

8 


V 

C 


1.  Membraniporiform.  4.  Eschariform. 

2.  Petraliiform.  5.  Reteporiform. 

3.  Adeoniform.  6.  Vinculariiform. 

R=Rare  (1-2  specimens) 

F=Few  (3-5  specimens) 

C=Common  (6-15  specimens) 

V=Very  common  (more  than  15  specimens) 

*=Species  or  variety  not  recorded  from  other  localities. 


7.  Cellariiform. 

8.  Celleporiform. 
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in  it,  is  Otaian  [Middle  Oligocene],  whilst  the  overlying  marls  contain  faunas  of 
Altonian  [Lower  Miocene]  age. 

This  sample  yielded  35  species  and  varieties  of  identifiable  Cheilostomata  and  a 
very  much  larger  number  of  Cyclostomata.  Of  the  Cheilostomata,  12  species  and 
one  variety  are  new,  whilst  of  the  previously  described  species,  three  are  found  in 
Recent  New  Zealand  seas  and  six  in  Australian  seas.  From  Crespin’s  lists  of  Victorian 
Tertiary  Polyzoa  (1943),  the  following  numbers  of  species  in  the  Tarakohe  Quarry  beds 
are  common  to  the  various  Australian  Tertiary  stages:  Kalimnan — 3;  Mitchellian— 
7;  Bairnsdale — 8;  Batesford — 8;  Longford — 8;  Janjukian — 2;  Anglesean — 1. 

The  abundant  occurrence  of  Cellaria  tenuirostris  (Busk),  a slender  species  originally 
obtained  from  45  fathoms  in  Bass  Strait,  together  with  the  predominant  adeoniform 
and  vincularian  habit  of  the  fauna,  and  the  absence  of  lunulitiform  species,  strongly 
suggest  deposition  of  the  “Bryozoan  Bed”  in  sheltered  waters  of  similar  depth 
where  wave  and  current  action  were  negligible.  Especially  noticeable  is  the  com- 
parative absence  of  the  eschariform  habit,  which  is  not  adopted  even  by  the  genera 
most  usually  doing  so,  namely,  the  Schizoporellidae. 

An  interesting  discovery  was  that  of  Gigantopora  polymorpha  (Busk),  a species 
previously  recorded  only  from  Recent  South  African  waters. 

(g)  North  Otago,  (i)  MacDonald’s  Quarry,  Oamaru.  This  sample  was  also  sent 
by  Professor  Mason  from  the  collections  in  the  Museum  at  Canterbury  University 
College.  It  was  obtained  from  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.,  i.e. 
i|  miles  north  of  the  township  of  Kakanui,  from  the  base  of  the  Kakanui  (or  Deborah) 
Limestone  at  its  junction  with  the  Deborah  tuffs.  The  Foraminifera  show  that  it  is 
Landon,  Whaingaroan  [Lower  Oligocene]  in  age  (see  Finlay  & Marwick,  1940,  p.  112; 

1947,  p.  279).  The  material  is  sugary  and  the  Polyzoa  are  easily  extracted. 

The  Kakanui  Limestone  is  a semicrystalline  stone  ranging  in  thickness  from  2 to 
22  feet,  constructed  mainly  of  the  tests  of  Polyzoa  and  closely  resembling  the  under- 
lying Oamaru  (or  Ototaran)  Limestone,  which  is  much  used  for  building  purposes  in 
North  Otago.  Park  (1918,  p.  54)  regarded  the  Kakanui  Limestone  as  a “patho- 
logical” variety  of  the  Oamaru  Limestone  since  it  was  deposited  under  similar  con- 
ditions following  a widespread  outbreak  of  volcanic  activity  after  the  deposition  of 
the  latter.  This  produced  thick  beds  of  tuff  (Deborah  tuffs)  which,  in  the  south  of 
the  Oamaru  area,  separate  the  two  limestones,  but  northwards  the  tuffs  thin  out  and 
disappear,  leaving  the  Kakanui  Limestone  resting  apparently  conformably  on  the 
Oamaru  Limestone.  Park  also  considered  that  the  Kakanui  Limestone  represented 
a portion  of  a “coral-reef”  that  became  hard  and  semicrystalline  through  infiltration 
of  waters  charged  with  lime  salts. 

Two  new  genera,  Clithriellum  and  Exostesia,  have  already  been  described  (Brown, 

1948,  pp.  hi,  118)  for  important  species  in  this  fauna.  The  former  is  a curious 
vincularian  Schizoporellid,  whilst  the  latter  is  of  uncertain  affinities  but  appears  to 
be  satisfactorily  placed  in  the  Membraniporidae. 

Of  the  36  species  of  Cheilostomata  identified,  21  are  new,  and  of  the  remainder 
eight  have  been  found  in  Recent  seas.  Six  species  are  recorded  from  the  Balcombian 
[Middle  Miocene]  beds  of  Victoria. 
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The  vincularian  habit  is  predominant  and  accords  well  with  the  lithological 
evidence  for  deposition  in  sheltered  waters.  The  comparative  rarity  of  eschariform 
and  reteporiform  species  shows  that  the  depth  was  probably  considerably  greater 
than  that  in  which  the  "Bryozoan  Bed”  at  Tarakohe  Quarry  was  laid  down.  This 

MACDONALD’S  QUARRY,  O AMARU 


*Membranipora  deborahae,  sp.  nov. 
*Crassimarginatella  macdonaldi,  sp.  nov. 

V aldemunitella  pyrula  (Hincks) 
*Foveolaria  marwicki,  sp.  nov.  . 
Odontionella  cyclops  (Busk) 

* Amphiblestrum  willetti,  sp.  nov. 
*Exostesia  parki,  sp.  nov.  . 

*Chaperia  parva,  sp.  nov.  . 

*Chaperia  columella,  sp.  nov. 

*Chaperia  delta,  sp.  nov.  . 

Micropora  coriacea  (Johnston)  . 
*Rosseliana  pulchra,  sp.  nov. 
*Aspidostoma  turricula,  sp.  nov. 
*Aspidostoma  curvatum  Uttley  . 

Cellaria  contigua  MacGillivray  . 
*Cellaria  adamantina,  sp.  nov.  . 
Omoiosia  maorica  (Stoliczka) 

Melicerita  angustiloba  Tenison-Woods 
*Syringotrema  minutum,  sp.  nov. 
*Figularia  echinoides,  sp.  nov.  . 

Porina  tubulifera  (MacGillivray) 
Fbippothoa  distans  MacGillivray 
Spiroporina  pentagona  (d’Orbigny)  . 
Chiastosella  daedala  (MacGillivray)  . 
*“ Schizoporella”  oviseparata,  sp.  nov. 
*Clithnellum  oamaruense  Brown 
*Hippoporina  oricelata,  sp.  nov. 
Hippopodina  feegeensis  (Busk)  . 

*“ Lepralia”  otakauensis,  sp.  nov. 
*Escharoides  suggestus,  sp.  nov.  . 
*Palmicellaria  ?fmlayi,  sp.  nov. 
*Smittina  bathydonta,  sp.  nov.  . 
*Smittina  crepidula,  sp.  nov. 

“ Retepora”  sp.  2 
*Adeona  didymopora,  sp.  nov.  . 
Celleporina  granum  (Hincks) 
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1.  Membraniporiform.  4.  Cellariiform.  6.  Reteporiform. 

2.  Adeoniform.  5.  Vinculariiform.  7.  Celleporiform. 

3.  Eschariform. 

R=Rare  (1-2  specimens) 

F=Few  (2-5  specimens) 

C=Common  (6-15  specimens) 

V =Very  common  (more  than  15  specimens) 

*=Species  or  variety  not  recorded  at  other  horizons. 
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may  account  for  the  rarity  of  the  Schizoporellidae,  a family  usually  adopting  the 
membraniporiform  or  eschariform  habit.  Again,  the  absence  of  lunulitiform  species 
is  significant. 

A most  interesting  discovery,  which  gives  further  indication  of  the  depth  at  which 
the  limestone  was  deposited,  is  that  of  a new  species  of  Syringotrema , S.  minutum,  a 
genus  previously  recorded  from  depths  of  150  and  600  fathoms  off  Java  and  Celebes 
(see  p.  167).  The  fauna  also  includes  two  species  of  Aspidostoma,  the  first  record  of  this 
genus  from  New  Zealand,  apart  from  that  by  Uttley,  1949,  pp.  169-171,  made  while 
this  work  was  in  the  press.  Their  zoaria  are  rather  peculiar  and  may  best  be  described 
as  “semi-vincularian”  (see  p.  149). 

The  discovery  of  an  adeoniform  Crassimarginatella , C.  macdonaldi,  appears  to 
be  the  first  record  of  this  genus  adopting  such  a habit,  and  tends  to  confirm  Stach’s 
view  (1936a)  that  the  membraniporiform,  eschariform  and  vinculariiform  (of  which  the 
adeoniform  is  a variety)  habits  are  interchangeable. 

(ii)  Campbells  Beach,  All  Day  Bay,  Otepopo  S.D.  This  material  was  collected  by 
Dr  J.  Marwick  and  Mr  R.  W.  Willett  of  the  New  Zealand  Geological  Survey  from  a 
locality  with  the  following  grid  reference:  478542,  provisional  1 mile  sheet  S.  136 
(Oamaru).  The  horizon  is  again  at  the  base  of  the  Kakanui  Limestone,  and  the  fauna, 
though  smaller,  corresponds,  with  one  exception,  with  the  fauna  at  MacDonald’s 
Quarry,  Oamaru.  Nine  species  are  recorded: 

Foveolaria  marwicki,  sp.  nov. 

Aspidostoma  turricula,  sp.  nov. 

Aspidostoma  curvatum  Uttley. 

Cellaria  contigua  ? MacGillivray. 

Omoiosia  maorica  (Stoliczka). 

Chiastosella  daedala  (MacGillivray). 

Hippopodina  ? inaequalis,  sp.  nov.  Not  recorded  elsewhere. 

Adeona  didymopora,  sp.  nov. 

Celleporina  granum  (Hincks). 

(h)  Southland.  A very  small  fauna,  collected  by  Mr  R.  W.  Willett  from  a lime- 
stone 3 miles  24  chains  at  1410  from  Trig.  H,  Waimumu  S.D.,  was  found  to  contain 
only  one  species  of  Cheilostomata,  namely,  Omoiosia  maorica  (Stoliczka).  Dr  H.  J. 
Finlay  states  [in  litt.)  that  the  age  of  this  limestone  is  Landon,  Duntroonian  [Lower 
Oligocene].  0.  maorica  has  not,  so  far,  been  found  in  beds  younger  than  those  of 
Southland,  Altonian  [Lower  Miocene]  age  at  Orakei  Bay,  Auckland,  where  it  was 
originally  discovered. 
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The  following  points  should  be  noted:  (a)  “Nukumaruan”  includes  the  species 
from  the  Mangamako  Horizon  at  Hunterville,  as  well  as  those  from  the  various 
localities  in  Hawkes  Bay;  ( b ) “North  Australia”  includes  New  South  Wales  and 
Queensland;  (c)  “Japan”  includes  Malaya,  the  Philippines,  and  the  East  Indies; 
(d)  “Magellania”  includes  Cape  Horn  and  the  Falkland  Islands;  (e)  “South  Indian 
Ocean”  includes  Ceylon;  and  (/)  “North  Atlantic”  includes  the  West  Indies.  An 
asterisk  (*)  is  used  to  mark  the  locality  or  horizon  of  a species  or  variety  with  which 
the  fossil  one  is  compared  or  has  affinities. 
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TERMINOLOGY 


In  his  studies  on  the  Cretaceous  Cribrimorphs  (1913-1919)  Lang  introduced  a number 
of  new  terms  applicable  to  the  skeletal  structures  of  the  Polyzoa.  These  were 
summarized  in  his  major  work  on  the  subject  (1921,  pp.  xxvi-li). 

I have  not  employed  his  terminology  as  I believe  that  its  usefulness  is  far  out- 
weighed by  the  confusion  which  it  adds  to  the  already  overloaded  terminology  of  this 
phylum.  Lang  considers  that  a new  name  should  be  given  to  the  hard  parts  of  fossil 
Polyzoa  as  distinct  from  the  tissues  which  surround  this  skeleton  and  make  up  the 
living  organism.  But  surely  there  can  be  no  doubt  as  to  the  meaning  of,  for  instance, 
the  term  “ avicularium  ” when  applied  to  a fossil.  The  only  times  when  distinctions 
may  conceivably  be  necessary  are  when  dealing  with  Recent  material,  but  the  experi- 
ence of  modern  zoologists,  quite  apart  from  my  own,  shows  how  unnecessary  they  are. 
Again,  his  term  "oecium”  (the  skeletal  portion  of  a zooecium)  is  rather  unfortunately 
chosen,  as  the  word  “ooecium”  has  long  been  in  use  for  what  is  here  called  “ovicell.” 
In  connexion  with  the  brood-chambers  Lang  did  not  follow  his  innovation  to  its 
logical  conclusion  as  he  failed  to  give  a separate  name  to  the  fossil  or  skeletal  remains 
of  an  ovicell,  though  they  should  have  been  as  much  in  need  of  a separate  name  as 
the  other  structures  of  the  Polyzoa.  But,  in  all  these  cases,  I believe  that  the  usual 
zoological  practice  is  best  and  that,  if  any  confusion  or  loss  of  scientific  accuracy  were 
likely,  the  best  remedy  would  be  to  amplify  the  terms  already  in  use  with  suitable 
phrases  (cf.  Harmer  in  Lang,  1919,  p.  219). 

A-  and  B-zooecia.  The  genus  Steganoporella  usually  shows  dimorphism  in  its  zooecia,  those  inhabited 
by  a normal  polypide  producing  eggs  or  embryos  being  termed  “ A-zooecia,”  and  those  inhabited  by 
avicularian  polypides  provided  with  a typical  acute  mandible  being  termed  “B-zooecia.” 
Adeoniform.  A term  used  here  for  rigid,  bilamellar,  lobate  zoaria  typically  developed  in  the  family 
Adeonidae.  This  is  probably  a variety  of  the  vinculariiform  habit,  both  types  usually  occurring 
together. 

Ancestrula.  The  first  zooecium  of  the  colony,  formed  by  the  metamorphosis  of  the  larva. 

Anier.  “La  levre  anterieure  de  l’orifice”  (Jullien  & Calvet,  1903,  pp.  16,  17).  Generally  understood 
as  the  part  of  the  orifice  distal  to  the  condyles  in  some  Ascophora. 

Aperture.  The  opening  occupied  by  the  frontal  membrane.  This  term  has  been  used  loosely  by  earlier 
workers  in  the  sense  of  the  term  “orifice”  as  defined  here. 

Areolae.  Marginal  pores  in  the  frontal  walls  of  some  Ascophora  by  which  the  endocyst  connects  with  the 
ectocyst  (see  Harmer,  1902,  p.  294). 

Ascopore.  The  distinct  frontal  pore  in  some  Ascophora  which  serves  as  the  inlet  of  the  compensation-sac. 
Autozooecium.  The  normal  zooecial  chamber  which  houses  the  polypide  and  its  reproductive  organs. 
Avicularia.  Modified  heterozooecia  provided  with  a powerful  armature  of  muscles  which  produce 
movement  in  a mandible.  They  may  be  (a)  vicarious,  i.e.  occurring  in  series  with  the  ordinary  auto- 
zooecia;  or  ( b ) adventitious,  i.e.  occupying  various  positions  on  the  frontal  walls  of  the  autozooecia 
as  apparent  appendages.  The  mandible  may  articulate  on  a pair  of  condyles  or  on  a complete 
cross-bar.  For  “pseudo-vicarious”  avicularia,  see  p.  117. 

Cellariiform.  Used  to  describe  a jointed  zoarium  with  more  or  less  cylindrical  branches  in  which  the 
orifices  are  arranged  on  all  aspects  of  the  curved  face  of  the  cylinder. 
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Celleporiform.  The  zoarial  habit  (adopted  by  most  of  the  Celleporidae)  in  which  the  zooecia  are  heaped 
irregularly  in  multilamellar  masses  of  variable  shape. 

Compensation-sac  or  compensairix.  A membranous  sac  into  which  water  is  drawn  by  muscular  action 
to  produce  evagination  of  the  tentacular  sheath.  It  is  situated  below  the  frontal  shield  and  opens 
to  the  exterior  at  or  near  the  proximal  lip  of  the  orifice  by  means  of  a sinus  or  ascopore. 

Condyles.  The  tooth-like  pivots  of  the  operculum  or  the  mandible. 

Costalae.  Modified  spines  over-arching  the  frontal  membrane  in  the  Cribrimorpha  and  usually  uniting 
with  neighbouring  costulae. 

Cryptocyst.  A more  or  less  horizontal  calcareous  lamina  on  the  basal  side  of  the  frontal  membrane 
developed  from  the  vertical  walls  of  the  zooecium  but  not  completely  subdividing  its  body-cavity. 
Marginal  spines,  if  present,  always  arise  on  the  outer  periphery  of  the  cryptocyst. 

Descending  lamina.  The  part  of  the  frontal  wall  of  the  ovicell  which  descends  into  the  peristome. 

Distal.  The  portions  of  a structure  on  the  side  away  from  the  origin  of  growth  or  the  ancestrula. 

Ectocyst.  A cuticle  secreted  by  a covering  membrane. 


1 


l 


See  Ovicells  (p.  36). 


Ectooecium. 

Entooecium. 

Entotoichal. 

Entozooecial.  J 

Escharan  or  Eschariform.  A bilamellar,  foliaceous  colony  in  which  the  orifices  of  the  two  layers  of  zooecia 
face  in  opposite  directions. 

Fenestra,  (a)  An  uncalcified  area  in  the  ectooecium  of  the  ovicell  through  which  the  entooecium  is 
exposed  (=pyriform  fossa  of  Harmer,  1926,  p.  479). 

( b ) An  open  space  found  in  the  zoaria  of  the  Reteporidae,  Petraliidae,  etc. 

Flagellum.  The  mandible  of  the  vibraculum  generally  provided  with  a long,  hair-like  seta. 

Frontal  membrane.  An  uncalcified  part  of  the  body-wall  filling  the  aperture. 

Frontal  shield  or  wall.  A calcareous  layer,  formed  in  various  ways,  external  to  the  frontal  membrane. 

Gonozooecium.  See  Ovicells  (p.  36). 

Gymnocyst.  The  part  of  the  body-wall  (not  always  present)  which  lies  between  the  aperture  and  the  free 
edges  of  the  vertical  walls,  usually  most  developed  on  the  proximal  side  of  the  aperture.  Marginal 
spines,  if  present,  always  arise  on  the  inner  periphery  of  the  gymnocyst. 

Hemescharan.  Used  to  describe  unilamellar,  erect  colonies. 

Heterozooecium.  A chamber  without  polypide  or  with  only  a vestige  of  one  in  the  form  of  a cellular 
body.  The  chamber  is  provided  with  powerful  muscles  to  move  the  closure,  which  in  the  avicularium 
is  called  the  "mandible”  and  in  the  vibraculum  the  “flagellum.” 

Hippoporine.  Used  to  describe  the  orifice  of  Lepralioid  Ascophora  in  which  the  poster  is  large  and 
separated  from  the  anter  by  a pair  of  lateral  condyles. 

Hyperstomial.  See  Ovicells  (p.  36). 

Hypostegia.  The  cavity  between  the  frontal  shield  and  the  frontal  membrane,  probably  equivalent  to 
the  cavity  of  the  compensation-sac  in  the  Ascophora. 

Kenozooecium.  A reduced  chamber  without  polypide  and  usually  with  no  muscles  or  aperture. 

Labellum.  The  free  tongue  of  the  descending  lamina  of  the  ovicell. 

Labial  pore.  A median  or  sub-median  pore  in  the  proximal  wall  of  the  peristome  resulting  from  the 
closure  of  the  labial  sinus  by  coalescence  of  the  sinus-denticles  in  the  Reteporidae. 

Labial  sinus.  The  median  or  sub-median  sinus  in  the  proximal  lip  of  the  orifice  in  the  Reteporidae. 

Lacunae.  The  pores  between  adjacent  costulae  in  the  Cribrimorpha  resulting  from  lateral  fusions  of 
the  costulae. 


Lateral  sinuses.  The  two  openings  or  bays  at  the  sides  of  the  median  carina  of  the  ovicell  in  Iodictyum. 

Lateral  slits.  The  pair  of  slits  at  the  sides  of  the  labellum  or  in  the  basal  wall  of  the  lateral  sinuses. 

Lunulitiform.  A term  used  for  the  flattened,  conical,  free  (in  adult)  zoaria  of  Selenaria,  Lunulites,  etc. 

Lyrula.  The  median,  often  anvil-shaped,  tooth  on  the  proximal  lip  of  the  primary  orifice. 

Mandible.  The  triangular  or  rounded  chitinous  or  calcareous  structure  which  closes  the  orifice  of  the 
avicularium. 

Marginal  denticles.  The  minute  teeth  projecting  into  the  cavity  of  the  peristomie  in  the  Reteporidae. 

Marginal  spines.  Spines,  other  than  oral  spines,  which  surrounded  the  aperture. 

Marginal  teeth.  The  tooth-like  prolongations  of  the  edge  of  the  orifice  in  the  Reteporidae. 

Measurements.  These  are  given  for  the  majority  of  the  species  studied.  Portions  of  the  zoarium  are 
selected  where  normal  development  appears  to  have  taken  place,  but  no  great  importance  is  attached 
to  the  value  of  these  measurements  as  they  are  found  to  vary  widely  even  in  the  same  colon}7. 
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Certainly,  they  are  seldom  to  be  used  as  a basis  for  differentiating  species  in  the  absence  of  other 
differences  of  a more  positive  character.  The  following  abbreviations  are  used : 

Lz=length  of  zooecium.  lz=width  of  zooecium. 

ha=length  of  aperture.  la=width  of  aperture. 

h0=length  of  opesia.  l0=width  of  opesia. 

hr=length  of  orifice.  lr=width  of  orifice. 

Median  Process.  A flanged  structure  produced  by  prolongation  of  parts  of  the  frontal  wall  of  the  poly- 
pide-tube  in  some  of  the  members  of  the  Coelostega  and  Pseudostega. 

Membraniporiform.  Used  to  describe  a zoarium  directly  encrusting  on  a substratum. 

Mucro.  A rounded  or  spine-like  elevation  on  the  proximal  lip  of  the  orifice  of  some  Ascophora  often 
bearing  or  replacing  an  avicularian  chamber. 

Munitiform.  The  term  applied  to  the  large,  rounded  avicularium  with  wide  orifice  found  in  the 
Reteporidae  and  usually  placed  on  the  distal  side  of  a fenestra  (see  Harmer,  1933,  p.  622). 

Mural  rim.  The  raised  edge  of  the  aperture,  often  bearing  spines,  as  seen  in  the  Membraniporidae. 

Occlusor -laminae.  A pair  of  calcareous  plates  forming  cavities  with  the  lateral  zooecial  walls  in  which 
the  opercular  occlusors  originate  (see  Harmer,  1926,  p.  229). 

Ogival.  Used  to  describe  the  distal-lateral  boundaries  of  a zooecium  which  form,  in  outline,  an  arch. 

Onychocellarium.  A modified  avicularium  in  the  family  Onychocellidae,  usually  asymmetrical  and 
provided  with  lamellar  expansions  on  the  mandible. 

Operculum.  A chitinous  or  calcareous  lamina,  generally  semicircular  in  shape,  closing  the  orifice  of  the 
zooecium. 

Opesia.  The  opening  into  the  body-cavity  which  remains  after  development  of  the  cryptocyst.  In 
many  of  the  Membraniporidae  it  coincides  with  the  aperture;  in  such  genera  as  Amphiblestrum  it  is 
reduced  and  often  trifoliate;  and  in  the  Ascophora  it  is  non-existent  except  for  the  orifice. 

Opesiula.  An  open  or  closed  sinus  in  the  cryptocyst  for  the  passage  of  the  depressor  muscles  attached 
to  the  frontal  membrane. 

Oral  shelf.  The  flattened  rim  round  the  distal  and  lateral  margins  of  the  orifice  on  which  the  operculum 
or  mandible  rests. 

Oral  spines.  Spines  developed  on  the  distal  and  lateral  sides  of  the  orifice. 

Orifice.  The  opening  of  the  tentacular  sheath  covered  by  the  operculum.  This  primary  orifice  may 
become  surrounded  by  a peristome  and  the  opening  at  the  upper  end  of  this  is  then  known  as  the 
secondary  orifice. 

Ovicells.  See  p.  36. 

Pelma.  The  membranous  region  in  the  frontal  wall  of  a costula  in  the  Cribrimorpha. 

Peristome.  The  area  immediately  surrounding  the  orifice.  It  may  be  thickened  and  raised  so  as  to 
form  a secondary  orifice. 

Peristomie.  The  space  between  the  primary  and  secondary  orifices.  This  is  not  strictly  the  usage  first 
adopted  by  Jullien  (1888,  p.  23)  with  reference  to  the  tube-like  distal  portion  of  the  Aeteidae. 

Petraliiform.  Used  to  describe  unilamellar  colonies  attached  to  the  substratum  by  radicular  fibres. 

Polypide.  The  Polyzoan  animal  with  its  tentacles  placed  in  the  interior  of  the  zooecium. 

Polypide-tube.  The  distal  prolongation  of  the  median  opening  in  the  descending  lamina  of  the  cryptocyst 
through  which  the  tentacles  pass  in  the  Steganoporellidae. 

Pore-chamber . A cavity  between  the  basal  parts  of  the  vertical  double  walls  in  some  species.  The 
inner  wall  is  provided  with  one  or  more  rosette-plates. 

Poster.  “La  levre  posterieure  de  l’orifice”  (Jullien  & Calvet,  1903,  p.  17).  Regarded  as  the  portion  of 
the  orifice  on  the  proximal  side  of  the  condyles  in  some  Ascophora. 

Post-oral  shelf.  The  thickened  proximal  and  lateral  margins  of  the  cryptocyst  in  the  Steganoporellidae. 

Proximal.  The  portions  of  a structure  on  the  side  near  to  the  origin  of  growth  or  the  ancestrula. 

Reteporiform.  Used  to  describe  rigid,  strongly  calcified,  reticulate  or  fenestrate  colonies. 

Rimule.  See  Sinus. 

Rosette-plates.  Subcircular  porous  areas  in  the  walls  of  zooecia  corresponding  with  open  lacunae  of 
similar  size  in  the  walls  of  contiguous  zooecia.  Through  these  openings  pass  the  tissues  of  the 
endosarc  which  maintain  communication  between  the  members  of  the  zoarium. 

Rostrum.  The  distal  portion  of  an  avicularian  chamber  occupied  by  the  mandible. 

Schizoporellid.  Used  to  describe  the  orifice  of  the  Ascophora  in  which  there  is  a median  sinus  in  the 
proximal  lip. 

Sclerite.  A thickened  line  of  chitin  or  calcite  of  an  operculum  or  mandible. 

Septal  ridges.  Calcareous  ridges  outlining  the  young  zooecia  of  the  Reteporidae. 
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Septulum.  A communication-pore  perforating  the  wall  separating  two  zooecia,  i.e.  a uniporous  rosette- 
plate. 

Sinus.  The  proximal  indentation  in  the  orifice  of  some  Ascophora  giving  access  to  the  compensation-sac. 

It  is  closed  by  a tongue-like  extension  of  the  operculum  called  the  rimule. 

Sinus-denticles.  The  lateral  denticles  which  delimit  the  peristomial  sinus. 

Spiramen.  A median  pore  in  the  proximal  wall  of  the  peristome,  into  the  cavity  of  which  it  leads. 
Stigma.  The  frontal  fissure,  usually  linear  or  trifoliate,  in  the  ovicell  of  some  Reteporidae. 

Trabeculae.  The  branches  which  separate  the  fenestrae  in  reteporiform  species. 

Tremopores.  The  large,  reticulate  pores  which  perforate  the  frontal  walls  of  many  Ascophora. 

Vestibular  arch.  The  distal  curve  of  the  peristomie. 

Vestibular  ovicell.  See  Ovicells  (p.  37). 

Vibices.  The  lines,  more  or  less  salient,  which  delimit  the  kenozooecia  of  the  basal  and  frontal  surfaces 
of  the  trabeculae  in  the  Reteporidae. 

Vibraculum.  A heterozooecium  with  a long,  setiform  flagellum. 

Vincularian  or  Vinculariiform.  Used  to  describe  a rigid,  unjointed  zoarium  with  cylindrical  branches 
in  which  the  orifices  are  arranged  on  all  aspects  of  the  curved  face  of  the  cylinder. 

Zoarium.  The  entire  polyzoan  colony. 

Zooeciules.  See  p.  48,  footnote,  and  p.  75. 

Zooecium.  An  individual  member  of  the  polyzoan  colony. 


OVICELLS 


In  the  majority  of  the  Cheilostomata  the  ovicells  appear  as  globular  distal  chambers 
sometimes  resting  lightly  on  and  sometimes  completely  immersed  in  and  covered  by 
the  frontal  wall  of  the  distal  zooecium.  Gradations  between  these  two  forms  can 
be  traced  and  no  distinct  boundary  can  be  defined  between  the  first  or  hyperstomial 
type  (Fig.  5A),  and  the  second  or  entozooecial  type  (Fig.  5B).  In  fact,  Silen  (1944a) 
has  shown  that  in  the  Anasca  there  is  essentially  no  difference  between  these  two 
forms  so  far  as  their  structure  is  concerned,  and  I have  no  doubt  that  the  same 


dz 


C Entotoichal 


D.  Vestibular 


Fig.  5.  Types  of  ovicell.  Abbreviations — dz,  distal  zooecium;  ec,  ectooecium;  ech,  brood-chamber;  en, 
entooecium;  ft,  frontal  tremopores;  mv,  median  vesicle;  op,  operculum;  pe,  peristomie;  zc,  zooecial 
cavity.  (A  and  B after  Harmer,  1926,  p.  202,  text -fig.  1.) 

remarks  will  be  found  to  apply  to  those  ovicells  of  the  Ascophora  which  are  of  the 
same  type.  For  instance,  the  globular  ovicells  of  some  species  of  Escharina  are  com- 
pletely concealed  below  the  frontal  wall  of  the  distal  zooecium  (e.g.  E.  waiparaensis, 
sp.  nov.,  p.  229),  whilst  in  others  the  ovicells  are  external  or  partially  concealed 
(e.g.  E.  dutertrei  Audouin  sp.). 

Thus  it  appears  impossible  to  sustain  the  view  of  some  workers  that  the  difference 
between  “hyperstomial”  and  “entozooecial”  ovicells  can  be  used  to  subdivide  not 
only  genera  but  also  families  ; for  instance,  the  subdivision  of  the  Membraniporidae 
by  Canu  & Bassler  (1927)  into  the  family  Alderinidae  (“hyperstomial”  ovicells) 
and  the  family  Hincksinidae  (“entozooecial”  ovicells).  However,  the  terms  are 
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undoubtedly  useful  for  descriptive  purposes  and  they  are  employed  in  the  following 
systematic  descriptions  with  the  reservations  mentioned  above. 

The  wall  of  the  ovicell  is  composed  of  two  layers,  an  outer  one  calcified  from  its 
inception,  and  an  inner  one  which  is  very  thin  and  often  not  calcified.  Silen  (1944a, 
p.  9)  calls  these  the  “exterior”  and  “inner  layers  of  the  ectooecium”  respectively,  the 
whole  covering  of  the  ovicell  cavity  being  regarded  as  the  ectooecium.  He  also  calls 
the  membranous  layer  which  encloses  the  brood-chamber  the  “endooecium.”  Not- 
withstanding the  arguments  which  he  adduces  for  these  changes  of  name,  it  is  main- 
tained here  that  the  terms  used  by  Calvet  (1900),  Levinsen  (1909),  Canu  & Bassler 
(1920),  and  Harmer  (1926)  are  more  useful  and  certainly  are  of  more  value  to  the 
palaeontologist.  They  designate  the  outer  layer  of  the  ovicell  wall,  the  ectooecium 
(ec) ; the  inner  layer  of  the  ovicell  wall,  the  entooecium  ( en ) ; and  the  internal  closure 
of  the  brood-chamber  (ech),  the  median  vesicle  imv).  These  are  the  terms  used  in 
this  work  (Fig.  5). 

Other  types  of  ovicell  recognized  here  are  as  follows : 

(a)  In  the  Division  Pseudostega  the  ovicell  chamber  is  deeply  immersed  in  the 
distal  zooecium  and  opens  to  the  exterior  by  an  independent  orifice — the  entotoichal 
ovicell  of  Levinsen  (1909,  pp.  vi,  65),  Fig.  5c.  This  is  a useful  name,  though  Harmer 
(1926,  p.  340)  has  pointed  out  that  this  type  of  ovicell  appears  morphologically  to 
be  an  entozooecial  ovicell  which  has  been  separated  by  a calcareous  septum  from  the 
distal  end  of  a fertile  zooecium. 

(b)  The  genera  Didymosella  Canu  & Bassler  and  Tubiporella  Levinsen  (see  p.  194) 
have  a brood-chamber  in  the  peristomie  which  opens  directly  upwards  to  the  exterior 
by  way  of  the  secondary  orifice,  Fig.  5D.  I have  called  this  type  of  ovicell  the  vesti- 
bular ovicell  in  contrast  to  the  true  peristomial  ovicell  of  Tubucellaria  and  Lekythopora, 
which  is  a dilatation  of  the  tubular  peristome  (see  Levinsen,  1909,  pp.  vi,  65,  pi.  16, 
figs.  3a,  3 b,  4 a,  4 b,  6a,  6b). 

(c)  The  Adeonidae  and  the  Hippothoidae  have  specialized  zooecia  or  gonozooecia 
which  perform  the  functions  normally  carried  out  by  the  ovaries  and  the  ovicells. 

Levinsen  (1909,  pp.  vi,  49-67)  distinguished  other  types  of  ovicells  ( e.g . the 
acanthostegous  ovicells  of  Heteroecium  and  the  double-valved  ovicells  of  Alysidium 
parasiticum) , but  these  do  not  affect  the  present  work. 


CLASSIFICATION 


The  systematic  classification  of  a group  of  animals  that  has  been  so  neglected  in  the 
past  as  the  Polyzoa  is  naturally  in  a rather  unsatisfactory  state,  and  a newcomer  to 
the  subject  must  adapt  himself  to  that  of  the  most  modern  workers  or  to  that  of  the 
worker  whom  he  considers  the  most  reliable  investigator.  It  will  not  be  out  of  place 
here  to  quote  the  last  paragraph  of  a paper  by  Hincks  (1879,  p.  164),  “ On  the  Classifi- 
cation of  the  British  Polyzoa”:  “No  one  who  has  not  attempted  to  frame  a natural 
classification  of  the  Polyzoa  can  appreciate  the  peculiar  and  perplexing  difficulties 
attendant  upon  the  work.  Those  who  have  done  so  will  best  understand  how  much 
indefiniteness  must  of  necessity  attach  to  any  system  we  may  devise,  how  flexible 
and  accommodating  it  must  be  to  fit  in  with  the  facts  of  nature.” 

The  very  name  of  the  Phylum  is  contested  and  it  is  not  surprising  to  find  how 
chaotic  is  the  arrangement  of  the  various  genera  and  species.  Since  my  object  is 
primarily  to  describe  the  fossil  members  from  some  of  the  Tertiary  marine  deposits 
of  New  Zealand,  I have  deemed  this  a more  important  end  than  the  revision  of  the 
classification,  which  is,  of  necessity,  rather  more  of  a zoological  problem.  It  is 
necessary,  however,  to  discuss  several  points  in  connexion  with  doubtful  genera  and  to 
transfer  species  and  genera  to  what  appear  to  be  their  more  correct  systematic  positions. 

To  the  knowledge  of  the  Order  Cheilostomata,  which,  together  with  the  Order 
Cyclostomata  ( =Stenolaemata  of  Borg),  includes  the  majority  of  Tertiary  fossil 
Polyzoa,  Canu  & Bassler  have  made  outstanding  contributions,  and  their  work  has 
embraced  the  faunas,  both  living  and  fossil,  of  almost  every  part  of  the  world.  The 
monumental  works  of  Hincks  (1880a),  Busk  (1852&-1854,  1884),  and  Levinsen  (1909) 
must  also  be  mentioned  as  forming  the  basis  on  which  all  modern  investigations  are 
founded.  Much  important  work  has  been  done  by  Harmer  (1902,  1926,  1934),  and 
knowledge  of  the  Recent  Anasca  (1926)  has  been  greatly  extended  by  the  contri- 
butions of  Hastings,  Marcus,  and  Silen.  I have  closely  followed  the  classification 
adopted  by  Harmer  for  the  Anasca  and  also  for  the  Ascophoran  family  Reteporidae, 
which  he  very  clearly  elucidated  (1933,  1934). 

In  the  Anasca  I have  retained  Harmer’s  Superfamily  Membraniporidae  (1926, 
pp.  187,  198),  but  have  divided  it  into  two  sections,  namely,  Section  A,  Mem- 
braniporidae without  ovicells  and  usually  without  heterozooecia ; and  Section  B, 
Membraniporidae  with  ovicells  and  usually  with  heterozooecia.  Without  further 
research  into  the  numerous  genera  of  the  Division  Malacostega  (see  Bassler,  1935, 
pp.  22-25),  and  in  view  of  Silen’s  recent  statements  (1944a)  on  the  identical  structure 
of  the  “ hyperstomial  ” and  “ entozooecial  ” ovicells  in  the  Anasca,  I cannot  agree  with 
Canu  & Bassler  (1917)  and  those  who  follow  them  in  subdividing  this  Division  into 
families  and  genera  depending  on  the  type  of  ovicell. 
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The  presence  of  occlusor-laminae,  either  complete  or  vestigial,  is  considered  of 
sufficient  importance  to  justify  Jullien  (1888,  p.  61)  in  distinguishing  a separate 
family,  the  Chaperiidae.  A genus,  Patsyella,  has  been  introduced  (Brown,  1948, 
p.  112)  for  species  related  to  Chaperia  which  have  occlusor-laminae  only  partially 
developed  or  absent.  Canu  & Bassler  (1927a,  p.  9)  proposed  that  the  Chaperiidae, 
inter  alia,  should  be  placed  in  a new  sub-order,  the  Hexapogona,  in  which,  they  said, 
“The  ancestrula  engenders  six  zooecia  regularly  erect.”  Harmer  (1931,  pp.  159  et 
seq.)  has  already  disposed  of  this  proposition,  and  there  can  be  no  question  that  the 
Chaperiidae  should  be  retained  in  the  Malacostega. 

The  family  Arachnopusiidae  (p.  173)  is  one  whose  position  is  very  difficult  to 
decide.  The  presence  on  the  frontal  shield  of  a large  adventitious  avicularium  with 
strong,  complete  cross-bar  suggests  that  the  members  of  this  family  have  advanced 
beyond  the  boundaries  of  the  Anasca  as  at  present  understood.  It  is  generally 
admitted  that  adventitious  avicularia  are  more  highly  developed  than  the  primitive 
vicarious  type  (see  Harmer,  1926,  p.  204),  and  I know  of  no  other  family  or  genus  in 
the  Anasca  in  which  the  adventitious  avicularia  are  provided  with  a complete  cross- 
bar, although  this  is  almost  invariably  the  case  in  the  Ascophora  (cf.  Levinsen,  1909, 
p.  74).  On  the  other  hand,  the  classification  of  the  Ascophora  is  so  imperfect  that 
it  seems  unwise  to  transfer  the  Arachnopusiidae  there,  and  I have  therefore  retained 
this  family  in  the  Anasca  in  a position  adjacent  to  the  Cribrimorpha. 

The  study  of  much  material  of  species  of  Macropora  MacGillivray  (p.  134)  has 
not  given  any  more  certain  indications  as  to  the  correct  position  of  this  extraordinary 
genus.  The  large,  vicarious  avicularia  and  the  “vicarious”  ovicells  are  undoubtedly 
very  primitive  characters  and  I have  followed  the  suggestion  of  Canu  & Bassler 
(1920,  p.  277)  that  a separate  family,  the  Macroporidae,  is  required.  In  the  mean- 
time it  is  placed  adjacent  to  the  family  Microporidae,  with  which  it  has  a few  features 
in  common. 

The  remaining  Anascan  families  and  genera  are  arranged  according  to  the  scheme 
adopted  by  Harmer  (1926). 

The  Ascophora  present  a more  difficult  problem.  Although  Bassler  (1935)  gave 
a classification  of  this  sub-order,  there  are  many  points  on  which  it  is  impossible  to 
accept  his  views.  On  the  other  hand,  it  would  be  extremely  unwise  to  put  forward 
a new  classification  which  is  not  based  on  a lengthy  and  wide  experience  of  the 
Polyzoa.  It  is  therefore  necessary  to  compromise  if  one  is  not  to  evade  the  issue  by 
avoiding  the  use  of  all  classificatory  units  above  the  rank  of  genus,  and  accordingly 
in  this  work  Bassler’s  scheme  has  been  adopted  wherever  possible.  Where  there  is 
disagreement  with  his  conclusions,  an  explanation  is  given  based  on  the  evidence 
available. 

It  is  clear  that  the  group  “Ascophora”  includes  a number  of  quite  unrelated  forms 
reflecting  the  polyphyletic  origin  of  the  sub-order.  That  the  presence  of  a compen- 
sation-sac, formerly  regarded  as  a distinctive  attribute  of  the  Ascophora,  has  little 
classificatory  value  was  demonstrated  by  Silen  (1942a),  who  introduced  a new  scheme 
of  classification  based  chiefly  on  the  hypothesis  that  the  Cheilostomata  and  the 
Ctenostomata  are  closely  related  and  have  sprung  from  common  ancestors  in  the  not 
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far  distant  past.  He  regards  the  “Ascophora”  as  having  developed  along  at  least 
two  distinct  lines  from  original  membraniporine  ancestors,  the  frontal  shield  having 
been  produced  by  (a)  extension  of  the  gymnocyst  at  the  expense  of  the  cryptocyst 
(Gymnocystidea) ; and  (b)  proliferation  of  spines  originally  springing  from  the 
marginal  wall  of  the  opesia  (Spinocystidea).  Much  more  research  is  required  before 
this  scheme  can  be  confirmed  and  adopted,  and  this  is  particularly  the  case  with  the 
fossil  species,  in  which  it  is  often  very  difficult  to  discern  the  nature  of  the  frontal 
wall.  The  older  classification  is  therefore  retained  in  the  following  pages. 

Jullien  & Calvet  (1903,  pp.  15-19)  listed  and  discussed  the  various  structural 
characters  of  the  Polyzoa  and  their  merits  for  classificatory  purposes.  While  agree- 
ing with  their  conclusions  in  the  main,  I have  found  that  the  shape  of  the  zooecial 
orifice  is  of  prime  importance  when  dealing  with  the  Ascophora  and  that  the  structure 
of  the  frontal  wall  is  very  often  most  useful  for  classification.  However,  I am  con- 
vinced that  no  single  character  can  be  invariably  applied  for  subdividing  the  Asco- 
phora into  genera  and  families. 

The  two  closely  related  genera,  Didymosella  Canu  & Bassler  and  Tubiporella 
Levinsen  (p.  194)  have  been  tentatively  placed  next  to  but  not  in  the  family  Porinidae. 
They  both  possess  a peculiar  type  of  brood-chamber,  formed  by  the  enlargement  of 
the  peristomie,  which  opens  directly  upwards  to  the  secondary  orifice.  This  structure 
is  here  called  the  vestibular  ovicell  in  contrast  to  the  peristomial  ovicell  of  Tubucellaria 
(see  p.  37). 

Most  of  the  Ascophora  with  a median  sinus  in  the  proximal  lip  of  the  primary 
orifice  are  included  in  the  family  Schizoporellidae  (p.  207).  Others,  distinguished  by 
their  unusual  reproductive  system,  form  the  family  Hippothoidae  (p.  202). 

The  family  Microporellidae  (p.  250)  has  been  moved  to  a position  alongside  the 
Schizoporellidae  as  there  is  now  a good  deal  of  evidence  to  show  that  the  frontal 
ascopore  of  the  Microporellidae  is  developed  by  the  occlusion  of  the  schizoporellid 
sinus  (cf.  Harmer,  1902,  p.  336;  Levinsen,  1909,  p.  19).  This  grouping  is  not  intended 
to  separate  the  Schizoporellidae  and  the  Hippoporinidae,  which  are  clearly  related. 

The  genera  Exochella  Jullien,  Escharoides  Milne-Edwards,  and  Umbonula  Hincks 
have  been  grouped  together  tentatively  in  the  family  Exochellidae  because  of  the 
structure  of  their  frontal  walls  (see  p.  289).  The  placing  of  the  family  Petraliidae 
(p.  308)  between  the  Exochellidae  and  the  Smittinidae  is  done  to  draw  attention  to 
the  common  characters  of  these  three  families. 

In  regard  to  the  remaining  families,  the  classification  of  Bassler  (1935,  pp.  35-37) 
has  been  followed,  though  there  is  reason  to  believe  that  the  peculiar  orifice  of  the 
family  Crepidacanthidae  (p.  359)  is  merely  a modification  of  the  hippoporine  orifice 
and  that,  therefore,  that  family  should  be  placed  near  to  the  Hippoporinidae.  On 
the  other  hand,  the  ovicells  and  paired  heterozooecia  of  the  Crepidacanthidae  are  so 
very  distinctive  that  any  change  in  position  is  as  yet  unwarranted. 

Recourse  has  been  made  to  the  use  of  the  generic  names  “ Vincularia,”  “ Schizo- 
porella,”  “ Lepr  alia,”  “ Retepora,”  and  “ Cellep  or  a”  in  the  case  of  species  of  doubtful 
generic  affinities  either  because  of  imperfections  due  to  fossilization  or  because  of  the 
maze  of  genera  already  existing  but  unsatisfactorily  known. 


GENERAL  ARRANGEMENT 


In  the  main  portion  of  this  work,  which  deals  with  the  Systematics,  the  scheme 
adopted  is  as  follows : 

Families  are  defined  only  where  no  adequate  definition  has  previously  appeared. 

Genera  are  diagnosed  and  the  genotype  of  each,  with  its  status,  clearly  noted. 
Where  there  is  disagreement  with  Bassler  (1935),  the  changes  are  discussed. 

Species  and  Varieties.  Whenever  possible,  the  type  and  its  status  are  given  in 
full  detail.  Synonymies  are  kept  as  brief  as  possible  by  reference  to  the  lists  of 
earlier  workers  ( cum  syn.),  with  the  errors  corrected  where  necessary.  References 
are  only  included  when  the  identifications  are  reasonably  certain.  Where  earlier 
workers  have  made  no  definite  selection  of  type,  a lectotype  has  been  chosen  with 
the  object  of  firmly  establishing  the  species  or  variety.  There  follows  a specific  (or 
varietal)  diagnosis  based  on  the  structures  preserved  in  fossilization  only,  and  then 
a description  which  embodies  the  characters  seen  in  all  the  New  Zealand  fossil  speci- 
mens examined.  Measurements  are  given  in  most  cases  (see  p.  33)  and  then  any 
remarks  pertaining  to  the  species  (or  variety)  in  general. 

In  the  distribution  lists  which  follow,  author’s  references  are  given  only  where 
I have  not  seen  material  from  the  locality  concerned. 

Under  the  heading  “Specimens”  is  listed  all  the  New  Zealand  material  in  the 
Geological  Department  collections  including  that  presented  by  the  New  Zealand 
Geological  Survey  and  Professor  B.  H.  Mason,  a distinction  being  made  in  the  case 
of  the  latter  as  to  whether  the  material  was  collected  by  Professor  Mason  or  sent  by 
him  from  the  collections  in  the  Museum  at  Canterbury  University  College.  Numbers 
are  generally  allotted  to  each  fossil  specimen,  but  where  a large  amount  of  material 
is  involved  individual  numbers  are  given  to  the  type  and  figured  specimens  and  certain 
other  specimens  showing  salient  features,  while  the  remaining  material  is  placed 
under  a single  number. 

Material  in  the  collections  of  other  institutions  is  listed  under  “Other  Material.” 

The  text-figures  were  drawn  on  millimetre  squared  paper  using  a monocular 
microscope  with  graticule  attachment. 
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Phylum  POLYZOA 

Class  ECTOPROCTA 
Tribe  GYMNOLAEMATA 
Order  CHEILOSTOMATA 
Sub-order  ANASCA 

These  are  Cheilostomata  which  do  not  possess  a true  compensation-sac,  extrusion  of 
the  polypide  being  effected  by  the  action  of  the  muscles  on  the  under-surface  of  the 
frontal  membrane.  The  opesia  may  be  coincident  with  the  aperture,  which  is  generally 
surrounded  by  a raised  wall  or  mural  rim,  or  it  may  be  restricted  by  a depressed 
calcareous  lamina  or  cryptocyst. 

Harmer  (1926,  p.  187)  modified  the  definition  of  the  Anasca  to  include  the  Cribri- 
morpha,  having  shown  that  they  are  almost  certainly  developed  by  the  overarching 
of  the  marginal  spines  of  Membraniporidan  ancestors  (see  also  p.  180).  The  cavity 
between  this  “pseudo-frontal”  wall  of  coalesced  spines  and  the  frontal  membrane  is 
called  the  hypostegia  by  Jullien  (1882,  p.  276)  and  simulates  the  function  of  the 
compensation-sac  of  the  Ascophora.  Silen’s  classification  (1942a)  has  no  direct 
equivalent  to  the  Anasca  since  he  bases  his  divisions  of  the  Polyzoa  on  the  develop- 
ment of  the  frontal  wall  rather  than  on  the  method  of  extrusion  of  the  polypide. 


Division  MALACOSTEGA 

Malacostega  Levinsen,  1902,  p.  2 (pars) ; Harmer,  1926,  p.  187. 

Harmer  has  dismembered  Levinsen’s  original  division  by  removing  from  it  the 
families  in  the  Cellularina  and  the  Cribrimorpha,  and  elevating  them  to  the  rank  of 
Divisions.  Silen  (1942a)  even  further  reduces  its  limits  by  removing  the  family 
Scrupariidae,  which  Harmer  (1926,  p.  197)  pointed  out  as  having  doubtful  affinities. 
This  is  also  elevated  by  Silen  to  a Division — the  Scrupariina — a primitive  group  which 
has  developed  ovicells  and  which  may  have  diverged  from  the  ancestral  line  before 
the  development  of  the  normal  Anasca.  Levinsen  (1909,  pp.  95,  98)  has,  however, 
implied  that  the  apparent  simplicity  of  the  Scrupariidae  (Scrupariina)  may  have  been 
derived  by  secondary  reduction  of  characters  from  the  Bicellariellidae.  Silen  (1942a) 
places  the  Divisions  Scrupariina,  Malacostega,  and  Cellulariina  in  his  Section 
Membranidea. 

From  the  palaeontological  point  of  view,  the  definition  of  the  Malacostega  by 
Harmer  (1926,  p.  187)  is  unsatisfactory  since  it  depends  mainly  on  the  characters  of 
the  operculum — “incompletely  differentiated  from  this  [frontal]  membrane” — -which 
is  never  preserved  in  fossil  forms  of  the  Malacostega.  In  this  connexion  the  genus 
Caleschara  MacGillivray  serves  as  a good  example.  Harmer  (1926,  p.  221)  places  it 
in  the  Superfamily  Membraniporidae,  a subdivision  of  the  Malacostega,  presumably 
on  account  of  its  opercular  characters  noted  above,  but  the  palaeontologist  cannot  be 
blamed  if  he  follows  Bassler  (1935,  p.  25)  and  others  in  placing  the  genus,  which  has 
large  opesiulae,  in  the  family  Microporidae,  a subdivision  of  the  Coelostega.  This  is 
an  argument  in  favour  of  Silen’s  classification  since  he  splits  the  Membraniporidae 
into  a number  of  developmental  lines,  and  Caleschara  can  be  envisaged  as  occupying 
an  early  stage  in  the  evolution  of  the  Cryptocystidea. 

Superfamily  MEMBRANIPORIDAE 

(See  Harmer,  1926,  pp.  198-205,  for  discussion  of  characters.) 

With  the  exception  of  recognizing  the  Chaperiidae  as  a separate  family  and  of 
dividing  the  superfamily  into  two  sections,  I follow  Harmer  (1926)  and  make  no 
attempt  to  divide  this  unit  into  families  because,  although  other  workers  (Canu 
& Bassler,  1920;  Osburn,  1940)  have  used  the  difference  between  hyperstomial 
and  entozooecial  ovicells  to  distinguish  families,  this  is  a very  unreliable  criterion, 
especially  in  the  light  of  Silen’s  researches  (1944a)  into  the  nature  of  the  reproductive 
processes  of  the  Polyzoa. 

SECTION  A 

Membraniporidae  without  ovicells  and  usually  lacking  avicularia. 
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Genus  MEMBRANIPORA  de  Blainville 

Membranipora  de  Blainville,  1830,  p.  41 1;  Bassler,  1935,  p.  146;  Osburn,  1940,  p.  349;  Marcus, 
1940,  p.  114. 

Nichtina  Canu,  1900,  p.  380. 

genolectotype  (chosen  by  Norman,  1903a,  p.  585).  “Membranipora  mem- 
branacea  (Linne)  ’’  =Flustra  membranacea  Linnaeus  in  Gmelin,  1791,  p.  3830.  Recent: 
Baltic  =Flustra  membranacea  Linnaeus,  1767,  p.  1301.  Recent:  Baltic. 

diagnosis.  Zoarium  usually  encrusting;  sometimes  erect,  bilamellar,  lobate. 
Zooecia  with  the  opesia  occupying  the  whole  frontal  area  and  coincident  with  the 
aperture;  marginal  spines  wanting.  No  ovicells  or  avicularia. 

remarks.  Harmer  (1926,  p.  205)  considered  that  M.  membranacea  cited  by  de 
Blainville  (1830,  p.  411)  ( =Flustra  membranacea  of  Gmelin’s  Edition  of  Linnaeus, 
1791,  p.  3830)  was  not  the  same  as  Flustra  membranacea  Linnaeus,  1767,  p.  1301,  and 
that  Norman’s  selection  (1903a,  p.  585)  applied  to  M.  membranacea  (Linnaeus)  of 
1767  and  not  of  1791.  He  thought  this  choice  invalid  as  it  was  probably  not  one  of 
the  original  genosyntypes.  But  Norman  did  not  state  that  he  was  considering  the 
1767  species  and  his  selection  can  be  held  to  be  valid.  Moreover,  Borg  (1931)  has 
brought  forward  evidence  to  show  that  F.  membranacea  Linnaeus,  1767,  is  the  same 
as  F.  membranacea  Gmelin  in  Linnaeus,  1791.  It  is  evident,  therefore,  that  since 
Norman  selected  one  of  de  Blainville ’s  genosyntypes  as  the  type  of  Membranipora, 
the  genus  Nichtina  Canu,  1900,  which  has  the  same  genosyntype,  is  invalidated. 


1.  Membranipora  deborahae,1  sp.  nov. 

Fig.  6 

holotype.  D.  36531.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of 

Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Bilamellar 
specimen,  4-5  X2-o  mm.  Sent  by  B.  H.  Mason. 

diagnosis.  Bilamellar,  lobate  Membranipora  with  wide,  faintly  striated  crypto- 
cyst. Distal  wall  sloping  gently  downwards  proximally. 

description.  Zoarium  bilamellar,  lobate,  free,  erect,  with  a longitudinal  row  of 
zooecia  along  each  margin. 

Zooecia  somewhat  variable  in  shape,  generally  hexagonal,  arranged  in  longitudinal 
rows,  indistinctly  separated  by  low  ridges.  Opesia  generally  elongate-oval,  occupying 
three-quarters  or  more  of  the  frontal  area.  Cryptocyst  most  developed  proximally, 
forming  a wide  rim  round  the  opesia  towards  which  it  descends  gently  on  all  sides; 
faintly  striated  transversely,  particularly  on  the  distal-lateral  edges  of  the  opesia. 
Gymnocyst  little  developed,  often  completely  absent.  Distal  margin  of  zooecium 
slightly  raised,  ogival.  Distal  wall  sometimes  punctured  by  a single,  large  rosette- 
plate.  Basal  wall  rising  gently  distally  and  merging  in  a curve  with  the  distal  wall. 

No  avicularia  or  ovicells  seen. 

No  spines. 

1 Referring  to  the  occurrence  of  the  species  in  the  Deborah  (or  Kakanui)  Limestone. 
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MEASUREMENTS 

Lz  = 0-75-0*85  mm.  lz  — 0-48-0-55  mm. 

h0 =0-48-0-61  mm.  10=0-33-0*38  mm. 

Thickness  of  lobe  = 1-3  mm. 

remarks.  It  is  possible  that  in  view  of  the  small  amount  of  material  available 
future  work  may  reveal  the  presence  of  avicularia  and  ovicells  in  this  species,  and  it 
is  with  some  hesitation  that  it  is  indicated  as  a new  species.  It  is  distinguished  by 
its  gently  descending  and  transversely  striated  cryptocyst,  its  deep  zooecia  with  the 
basal  wall  ascending  distally,  and  the  single  rosette-plate  in  the  distal  wall.  In  the 
holotype  one  of  the  zooecia  at  the  margin  grows  at  right  angles  to  the  longitudinal 
rows  and  is  accompanied  proximally  by  an  aborted  zooecium. 

There  are  a number  of  points  of  resemblance  to  M.  cyclostoma  MacGillivray  (1895, 
p.  36,  pi.  4,  fig.  13;  pi.  22,  fig.  12),  though  that  species  has  a much  stronger,  raised 
mural  rim  and  is  shown  in  the  second  figure  with  two  rosette-plates  in  the  distal  wall. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMEN 

D.  36531  (Fig.  6).  Holotype  (see  above). 


I.Or 


Fig.  6.  Membranipora  deborahae,  sp. 
nov.  Holotype,  D.  36531.  A 
bilamellar  fragment  with  a margi- 
nal row  of  zooecia  on  the  right. 


Fig.  7.  Membranipora  tuberculata 
(Bose)  var.  tuber osa  (Canu). 
D.  36529.  Three  zooecia 
showing  the  small,  proximal 
tubercles  on  the  gymnocyst 
and  the  small,  median  den- 
ticle in  the  proximal  end  of 
the  opesia. 


2.  Membranipora  tuberculata  (Bose)  var.  tuber  osa  (Canu) 

Fig.  7 

1908  Membranipora  tuberosa  Canu,  p.  254,  pi.  1,  figs.  13,  14  ( non  Canu,  1925,  p.  742,  pi.  29,  fig.  1). 

lectotype  (here  chosen).  Specimen  figured  by  Canu,  1908,  pi.  1,  fig.  14.  Entrer- 
rian  [Upper  Oligocene]:  Chubut,  Patagonia.  F.  Ameghino  Collection,  Museo 

Nacional  de  Buenos  Aires. 
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diagnosis.  Encrusting  Membranipora  with  small,  paired  tubercles  on  the  proxi- 
mal gymnocyst.  Cryptocyst  often  strongly  developed,  giving  rise  to  small,  projecting 
denticles,  especially  in  the  proximal  median  line. 

description.  Zoarium  encrusting. 

Zooecia  elongate-quadrate,  arranged  alternately  in  longitudinal  rows,  distinctly 
separated  by  a salient  thread.  Opesia  variable  in  size,  elongate-oval,  hexagonal  or 
quadrangular,  usually  narrowing  distally  about  the  middle.  Cryptocyst  moderately 
well-developed,  wide  proximally  and  descending  gently  on  all  sides  to  the  opesia,  its 
surface  finely  tuberculate,  the  inner  edge  with  small  denticles.  Gymnocyst  slightly 
developed  proximally  giving  rise  to  a pair  of  small,  rounded  tubercles.  Rosette-plates  : 
one,  sometimes  two,  in  the  distal  wall;  two  in  each  lateral  wall.  Distal  wall 
sloping  upwards  distally  at  about  6o°  to  the  plane  of  encrustation. 

Avicularia  and  ovicells  absent. 

MEASUREMENTS 

Lz  = 0*35-0-42  mm.  12  = 0-25-0-28  mm. 

h0 =0-20-0-25  mm.  1Q  = 0-13-0-16  mm. 

remarks.  An  examination  of  the  large  number  of  specimens  in  the  Zoological 
Department’s  collections  of  Membranipora  tuber culata  Bose  sp.  (1801,  p.  118)  from  the 
Gulf-weed  Sargassum  shows  that  it  is  quite  variable  in  the  size  of  its  zooecia,  its 
proximal  tubercles,  and  its  cryptocystal  spines.  Because  the  cryptocyst  in  these  is 
so  little  developed,  the  opesia  in  none  of  them  is  so  small  as  in  the  Weka  Pass  fossils, 
and  the  proximal  tubercles  are  generally  much  larger. 

In  these  respects  the  Weka  Pass  fossils  very  closely  resemble  material  from  the 
Entrerrian  [Upper  Oligocene]  of  Chubut,  Patagonia,  named  M.  tuberosa  by  Canu 
(1908,  p.  254)  and  distinguished  by  him  from  M.  tuberculata  by  “les  stries  transversales 
du  cadre,  par  ses  tubercules  beaucoup  moins  volumineux  et  par  son  zoarium  multi- 
lamellaire.”  These  differences  scarcely  seem  to  warrant  the  erection  of  a new  species. 

The  extent  of  the  cryptocyst  in  the  Weka  Pass  fossils  is  interesting  in  view  of 
Harmer’s  diagnosis  (1926,  p.  208)  of  Nichtina  (i.e.  Membranipora) , in  which  genus  he 
placed  Bose’s  species  “.  . . Cryptocyst  wanting  or  slight  ...”  This  difference, 
however,  does  not  appear  to  be  important  since  Okada  (1934,  p.  3,  pi.  1,  fig.  1),  in  his 
description  of  M.  ( Nichtina ) tuberculata,  notes  that  the  cryptocyst  is  little  developed 
in  the  young  zooecia  but  becomes  more  extensive  in  the  older  zooecia.  Unfortunately, 
his  figure  depicts  only  the  zoarial  habit  of  the  species  and  so  cannot  be  usefully 
compared  with  the  present  fossils. 

As  regards  the  denticles  which  project  from  the  cryptocyst,  several  of  the  zooecia 
display  a rather  broad,  serrated,  median  or  submedian  spine  projecting  distally  and 
downwards  from  the  proximal  margin  of  the  opesia  (Fig.  7) . Occasionally  there  are 
two  present.  These  spines  have  also  been  seen  on  a specimen  of  M.  tuberculata  from 
Rio  de  Janeiro  (99.7.1. 1194,  Busk  Coll.)  and  have  been  noted  and  figured  by  a number 
of  authors  (e.g.  Waters,  1898,  p.  675). 

Busk  (1859,  P-  3°)>  in  his  description  of  M.  tuberculata  ? from  the  Coralline  Crag, 
had  at  least  two  forms  before  him.  The  second  (D.  6926,  S.  V.  Wood  Coll.),  figured 
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by  him  on  pi.  2,  figs,  ic,  id,  possesses  rather  inconspicuous  tubercles  and  more  closely 
approaches  the  present  fossils.  The  narrow  cryptocyst  rim  of  the  opesia,  however, 
is  much  more  depressed,  and  the  Pliocene  form  also  is  probably  to  be  regarded  as  a 
variety  of  the  well-known  cosmopolitan  species. 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass.  Entrerrian 
[Upper  Oligocene]:  Chubut  (Canu). 

SPECIMENS 

D.  36529  (Fig.  7),D.  36530  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka 
Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 encrusting  specimens.  Sent  by 
B.  H.  Mason. 

Genus  ELECTRA  Lamouroux 

Electra  Lamouroux,  1816,  p.  120;  Harmer,  1926,  p.  206  (cum  lit.)]  Bassler,  1935,  p.  102;  Marcus 
1940,  p.  116;  Osburn,  1940,  p.  354. 

genotype  (by  monotypy).  Flustra  verticillata  Ellis  & Solander,  1786,  p.  15, 
pi.  4,  figs,  a,  A.  Recent:  Mediterranean. 

diagnosis.  Zoarium  encrusting.  Zooecia  pyriform  or  quadrate,  with  proximal 
gymnocyst;  opesia  coincident  with  aperture  and  surrounded  by  marginal  spines, 
sometimes  reduced  to  a single  spine  on  the  proximal  gymnocyst.  Cryptocyst  wanting 
or  vestigial.  Avicularia,  ovicells,  and  pore-chambers  wanting. 

remarks.  A family  Electrinidae  was  introduced  in  1852  by  d’Orbigny  (p.  329) 
for  Electra  and  Electrina  on  the  one  hand  and  for  Canda,  Caberea,  and  Reptelectrina 
on  the  other.  Canu  & Bassler  (1920,  pp.  73,  76)  reorganized  the  family  and  accepted 
it  instead  of  Busk’s  family,  the  Membraniporidae,  on  the  ground  that  d’Orbigny’s 
name  had  three  years’  priority.  They  defined  it  as  possessing  a Cyphonautes  larva, 
but  Harmer  (1926,  p.  199)  has  shown  that  this  type  of  larva  also  occurs  in  other 
Cheilostomatous  genera  outside  Canu  & Bassler ’s  restriction,  as  well  as  in  the  Cteno- 
stomata.  The  priority  of  names  does  not  rigorously  apply  to  families,  even  if 
d’Orbigny’s  definition  had  been  correct,  and  the  genus  is  therefore  placed  in  the  Super- 
family Membraniporidae. 

1.  Electra  ongleyi?  sp.  nov. 

Fig.  8 

holotype.  D.  36532.  [Pliocene]:  Petane.  Specimen  encrusting  lamellibranch 
shell.  Blake  Collection. 

diagnosis.  Electra  with  the  opesia  surrounded  by  small  spines,  the  distal  pair 
larger  than  the  remainder.  Distal  margin  of  zooecium  raised  into  a small  hood. 
Cryptocyst  evenly  developed,  with  horizontal,  conical  processes  projecting  into  the 
opesia.  Gymnocyst  well-developed. 

description.  Zoarium  encrusting. 

Zooecia  shallow,  elongate-pyriform,  arranged  alternately  in  longitudinal,  diverging 
rows,  distinctly  separated  by  deep  furrows.  Opesia  elongate-elliptical,  occupying 

1 After  Mr  M.  Ongley,  Director  of  the  New  Zealand  Geological  Survey. 
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two-thirds  or  more  of  the  frontal  area.  Cryptocyst  well-developed  all  round,  with 
acute,  conical  processes  projecting  horizontally  into  the  opesia.  Gymnocyst  moderately 
well-developed,  convex,  finely  perforate,  smooth,  without  ornamentation.  Mural 
rim  thickened  and  raised,  bearing  traces  of  numerous,  small  spine-bases,  the  distal 
pair  markedly  larger  than  the  remainder.  Distal  margin  of  zooecium  often  raised 
and  slightly  hooded. 

Avicularia  and  ovicells  absent. 


REMARKS. 


Coll.)  was  labelled  by  Jelly 


MEASUREMENTS 

Lz  = 0-50-0-60  mm.  lz  = 0-25-0-28  mm. 

h0 =0-29-0-35  mm.  10  = 0-17-0-19  mm. 

A specimen  of  this  species  from  Waipukurau  Gorge  (D.  3251 1,  Hincks 
“ Membranip  or  a nobilis  Rss.,”  but  it  was  not  the  one 
described  and  figured  as  such  by  Waters  (1887U,  p.  46, 
pi.  6,  figs.  7,  10),  which,  as  shown  later  (p.  58),  is 
probably  Crassimarginatella  sileni,  sp.  nov. 

The  material  from  Petane  is  very  well  preserved 
and  the  tiny  spine-bases  are  clearly  seen.  One  or  two 
of  the  zooecia  are  aborted1  and  there  are  occasional 
examples  of  regeneration,  one  zooecium  having  been 
occupied  by  two  later  cells  which  are  cramped  within, 
each  occupying  about  half  the  space  normally  inhabited 
by  a single  polypide. 

In  a specimen  from  Napier  (D.  32488,  Hincks  Coll., 

labelled  “ Membranip  or  a monostachys  B.”  by  Jelly) 

which  seems  to  belong  here,  regeneration  and  abortion 

have  occurred  in  the  majority  of  the  zooecia.  So  much 

is  this  so  that  one  is  inclined  at  first  to  regard  the  inner 

zooecium  as  an  anatomical  feature  of  the  species. 

There  can  be  no  doubt,  however,  of  the  true  nature  of 

jections  of  the  cryptocyst  jutting  ^he  pecil]iar  structures  in  the  primary  zooecia,  and  they 
into  the  opesia.  , , J 

can  best  be  compared  with  those  described  and  figured 
by  Levinsen  (1907,  p.  156,  fig.  9)  in  Membranipora  magnispina  Levinsen. 

There  is  a strong  resemblance  between  E.  ongleyi  and  Biflustra  aciculata  MacGil- 
livray  (1891,  p.  79,  pi.  9,  fig.  5),  which  Harmer  (1926,  p.  211)  regards  as  a sjmonym 
of  Conopeum  reticulum  (Linnaeus).  MacGillivray’s  species  occurs  as  a fossil  at  Muddy 
Creek,  Victoria  (MacGillivray,  1895,  p.  38,  pi.  5,  fig.  9).  The  cryptocyst  and  gymno- 
cyst of  E.  ongleyi  are,  however,  much  better  developed  and  the  tiny,  mural  spine-bases 
are  perfectly  distinct,  so  there  is  good  reason  to  distinguish  the  New  Zealand  fossil 
species  and  to  retain  it  in  Electra. 

distribution.  [Pliocene]:  Petane;  Napier;  Waipukurau. 


O 


0.25mm. 


Fig.  8.  Electra  ongleyi,  sp.  nov.  Holo- 
type,  D.  36532.  Two  zooecia 
showing  the  tiny,  marginal  spine- 
bases  and  the  small,  conical  pro 


1 These  zooeciules  are  apparently  immature  zooecia  in  which  the  frontal  area  has  been  partially 
calcified  and  the  opesia  restricted  to  a small,  sub-central  opening.  They  occur  in  the  first  generation  of 
zooecia  and  are  not  products  of  regeneration,  though  in  the  present  specimens  the  two  types  of  structure 
are  similar  in  appearance. 
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SPECIMENS 

D.  36532  (Fig.  8).  Holotype  (see  above). 

D.  32488  Paratype.  Napier.  1 specimen  encrusting  lamellibranch.  Slide  labelled  "Membrani- 
pora monostachys  B.”  by  Jelly.  Hincks  Collection. 

D.  3251 1 Paratype.  Waipukurau  Gorge.  1 specimen  encrusting  lamellibranch.  Slide  labelled 
“ Membranipora  nobilis  Rss.”  by  Jelly.  Hincks  Collection. 

OTHER  MATERIAL 

Paratype.  Near  Napier.  1 encrusting  specimen.  Slide  labelled  “ Steganoporella  neozelanica,  B. 
Membranipora  nobilis,  Rss.”  by  Waters.  Jelly  Collection,  Manchester  Museum.  (See  also  Steganoporella 
neozelanica  (Busk)  var.  magnifica  Harmer,  p.  125). 

Paratype.  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  "Membranipora  mono- 
stachys’’ by  Jelly.  Jelly  Collection,  Manchester  Museum. 

Paratype.  Tanner’s  Run  [Petane].  1 encrusting  specimen.  Slide  labelled  "Membranipora  ovalis 
d’O.”  by  Jelly.  Jelly  Collection,  Manchester  Museum. 


2.  Electra  pilosa  (Linnaeus)  var.  calva / var.  nov. 

Fig.  9 

holotype.  D.  36533.  Wanganui,  Nukumaruan  [Middle  Pliocene] : Mangamako 
Horizon,  N.Z.G.S.  Loc.  3094,  Hunterville.  Uni- 
lamellar specimen.  Collected  by  J.  Marwick. 

diagnosis.  Electra  with  one  pair  of  margi- 
nal spines  only,  situated  at  the  distal-lateral 
extremities  of  the  zooecium.  A single,  large 
spine-base  on  the  proximal  gymnocyst  near  the 
opesia. 

description.  Zoarium  unilamellar,  prob- 
ably encrusting. 

Zooecia  ovate,  arranged  alternately  in  longi- 
tudinal rows,  distinctly  separated  by  shallow 
grooves.  Opesia  subcircular,  occupying  just 
over  half  of  the  frontal  area.  Mural  rim 
very  thin,  slightly  raised,  with  a pair  of 
small  spine-bases  at  the  distal-lateral  corners 
of  the  zooecium.  Cryptocyst  very  narrow, 
marginal.  Gymnocyst  well-developed,  finely 
perforate,  longitudinally  convex,  with  a stout 
spine-base  directed  distally  at  the  centre  of 
the  proximal  margin  of  the  opesia.  A single 
rosette-plate  in  the  distal  half  of  the  lateral  wall. 

No  avicularia  or  ovicells. 

measurements 

Lz  = 0-48-0-50  mm.  lz  = 0-33-0-35  mm. 

h0=o-27~o-29  mm.  l0  = o-22-o-25  mm. 

remarks.  This  finely  preserved  fragment  from  a small  Nukumaruan  [Middle 
Pliocene]  faunule  appears  to  be  related  to  the  Recent  Electra  pilosa  Linnaeus  sp. 

1 Lat.,  calvus,  "bald,”  referring  to  the  almost  complete  absence  of  marginal  spines. 


Fig.  9.  Electra  pilosa  (Linnaeus)  var.  calva, 
var.  nov.  Holotype,  D.  36533.  Three 
zooecia  showing  the  large,  circular  opesia 
with  paired,  distal  spine-bases  and  the 
large,  median  spine-base  on  the  proximal 
gymnocyst. 
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(1761,  p.  539),  but  differs  from  it  in  the  absence  of  spines  on  the  mural  rim  except 
for  a pair  on  the  distal  margin.  The  spine-base  on  the  proximal  gymnocyst  is  quite 
as  large  as  that  seen  on  Recent  specimens  of  E.  pilosa. 

distribution.  Wanganui,  Nukumaruan  [Middle  Pliocene] : Mangamako  Hori- 
zon, Hunterville. 

SPECIMEN 

D.  36533  (Fig.  9).  Holotype  (see  above). 


Genus  TRETOSINA  Canu  & Bassler 

Tretosina  Canu  & Bassler,  1927a,  p.  3;  Bassler,  1935,  p.  218. 

genotype  (by  original  designation).  Tretosina  arcifera  Canu  & Bassler,  1927a, 
p.  3,  pi.  1,  fig.  6.  Balcombian  [Middle  Miocene]:  Muddy  Creek,  Victoria. 

diagnosis.  Zoarium  bilamellar,  lobate,  free,  erect.  Zooecia  hexagonal,  ogival 
distally,  membraniporine.  Opesia  elongate-quadrate,  occupying  the  distal  half  of 
the  zooecium.  Cryptocyst  tuberculate,  most  developed  proximally.  A very  fragile 
median  process  growing  distally  from  below  the  proximal  end  of  the  rim  of  the  opesia, 
probably  separating  off  a pair  of  lateral  opesiulae.  Gymnocyst  wanting.  Avicularia, 
ovicells,  pore-chambers,  and  spines  absent. 

remarks.  Canu  & Bassler  introduced  this  monotypic  genus  into  the  family 
Electrinidae  in  1927.  Although  the  genotype  is  a fossil,  and  although  no  other 
species  appear  to  have  been  referred  to  Tretosina,  yet  their  diagnosis  is  as  follows: 
“The  eggs  are  grouped  in  the  distal  portion  of  the  zooecium  and  escape  by  two  small 
perforations  or  by  a very  narrow  transverse  slit.  The  zooecia  are  membraniporoid 
with  cryptocyst  developed.”  The  first  part  of  this  must  have  been  supposition  and, 
moreover,  careful  study  of  the  illustration  (1927a,  pi.  1,  fig.  6)  and  of  topotypes 
selected  by  the  authors  (D.  34724,  Canu  & Bassler  Coll.)  revealed  no  trace  whatever 
of  the  small  perforations  or  of  the  transverse  slit.  There  is,  however,  a very  peculiar 
correspondence  between  this  diagnosis  and  the  figure  of  Membranipora  arcifera  Canu 
& Bassler  (1929,  p.  64,  pi.  2,  fig.  6),  a Recent  species  from  the  Philippines.1  The 
description  of  this  species  includes  the  following:  “Distally  in  the  walls  there  is  an 
arch  limiting  a transverse  slit  or  two  lateral  cavities  corresponding  to  the  septulae.” 
The  similarity  suggests  some  confusion  of  the  two  species  by  Canu  & Bassler. 

There  is  little  doubt  that  the  Australian  (and  New  Zealand)  fossils  belong  to  a 
distinct  genus  and  since  the  original  diagnosis  is  unsatisfactory,  a new  one  has  been 
given  above  based  on  a topotype  of  T.  arcifera  (D.  34724,  Canu  & Bassler  Coll.) 
which  is  conspecific  with  the  specimen  figured  by  Canu  & Bassler  (1927a). 

In  the  topotype  there  are  distinct  remains  of  the  proximal  median  process  deep 
in  the  opesia  which  apparently  led  MacGillivray  (1895,  p.  51,  pi.  6,  fig.  9 a)  to  believe 
that  he  had  a species  of  Caleschara  (namely,  C.  denticulata ) before  him.  Tretosina 
differs  from  Caleschara,  however,  in  having  a very  much  more  fragile  median  process 

1 There  is  a topotype  of  M.  arcifera  Canu  & Bassler  from  "Albatross”  Stn.  D.  5217,  named  by  the 
authors,  in  the  Zoological  Department  (31. 12.30. 1).  It  is  evident  that  the  paired  distal  vacuities  are 
merely  lacunae  in  the  mural  rim  and  have  nothing  to  do  with  the  reproductive  functions. 
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which  is  not  a continuation  of  the  frontal  cryptocyst  but  which  more  closely  resembles 
the  pectinate  process  of  Acanthodesia  and  Odontionella.  MacGillivray’s  figures  (1895, 
pi.  6)  clearly  show  the  difference  in  position  of  the  median  process  in  C.  denticulata 
(fig.  8)  and  T.  arcifera  (fig.  9 a). 

Tretosina  arcijera  Canu  & Bassler 

Fig.  10 

?i852  Biflustra  argus  d’Orbigny,  p.  253,  pi.  689  {pars),  figs.  1,  2,  4 ( non  fig.  3). 

1881  Membranipora  argus  (d’Orbigny)  (in  Vinculariae  forma)  Waters,  p.  324,  pi.  14,  figs.  20,  21. 

1883  Membranipora  macrostoma  (Reuss) : Waters,  p.  433  [pars)  ( non  Cellaria  macrostoma  Reuss, 
1848,  p.  64,  pi.  8,  figs.  5,  6). 

1895  Caleschara  denticulata  (MacGillivray) : MacGillivray,  p.  51  {pars),  pi.  6,  fig.  9 a ( non  fig.  8). 

Pigoo  Membranipora  argus  (d’Orbigny):  Canu,  p.  360. 

1927a  Tretosina  arcijera  Canu  & Bassler,  p.  3,  pi.  1,  fig.  6. 

1928  Amphiblestrum  spathuloides  Chapman  & Crespin,  p.  93,  pi.  1,  fig.  5. 

lectotype  (here  chosen).  U.S.  National  Museum,  Washington,  D.C.,  No.  85902. 
Balcombian  [Middle  Miocene] : Muddy  Creek,  Victoria.1 

diagnosis.  As  for  the  genus. 

description.  Zoarium  bilamellar,  lobate,  free,  erect. 

Zooecia  rounded-hexagonal,  arranged  alternately  in 
longitudinal  rows  with  a single  row  along  each  margin 
of  the  lobe,  distinctly  separated  by  a narrow  groove  or 
a thin,  salient  thread.  Opesia  large,  elongate-oval  or 
rounded-quadrate,  occupying  about  half  or  two-thirds  of 
the  length  of  the  zooecium.  Cryptocyst  finely  tuberculate 
or  granular,  most  developed  proximally  and  forming  a 
rather  wide,  flat  rim  descending  gently  into  the  opesia, 
though  often  thin  and  wanting  distally.  Three  rosette- 
plates  in  the  lateral  wall. 

No  avicularia,  ovicells,  or  spines  present. 

MEASUREMENTS 

Lz =0-55-0-58  mm.  lz =0-35-0-40  mm. 

hQ  = 0-34-0-38  mm.  10 =0-17-0-19  mm. 

remarks.  The  zooecia  are  remarkably  constant  in 
size  in  the  material  from  Tarakohe  Quarry.  The  opesia 
is  nearly  always  filled  with  deposit  and  there  is  no  definite  evidence  of  the  median 
process  seen  in  some  very  well-preserved  Australian  specimens  of  this  species.  In  one 
of  the  Tarakohe  Quarry  specimens  (D.  36902)  there  are  three  aborted  zooecia  in  the 
longitudinal  row  forming  one  of  the  margins.  In  these  the  opesia  is  almost  central 
and  very  much  reduced  in  size. 

The  material  from  Muddy  Creek,  Victoria  (see  below),  is  very  finely  preserved. 
It  differs  from  the  New  Zealand  specimens  only  in  having  a more  strongly  tuberculate 
cryptocyst  and  the  separation  of  the  zooecia  constantly  effected  by  means  of  a 
1 Dr  R.  S.  Bassler  has  stated  {in  litt.)  that  this  should  be  the  type. 


1 1 1 ' » 1 

O 0.5  mm. 

Fig.  10.  Tretosina  arcifera  Canu 
& Bassler.  D.  36534.  Three 
zooecia. 
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thickened,  salient  thread.  In  general,  also,  the  zooecia  are  more  definitely  hexagonal 
in  shape  and  in  a few  cases  the  cryptocyst  is  quite  well-developed  distally,  but  there 
is  every  reason  for  regarding  the  Australian  and  New  Zealand  forms  as  conspecific. 

A slide  containing  five  beautifully  preserved  fragments  (D.  32861,  Bracebridge 
Wilson  Coll.)  of  this  species  is  in  the  collection  which  Waters  described  from  Muddy 
Creek  in  1883  (p.  433)  as  “ Membranipora  macrostoma  Reuss.”1  They  correspond 
very  well  with  those  in  the  Canu  & Bassler  Collection  mentioned  above,  and  clearly 
show  the  remains  of  the  proximal  median  process.  Another  slide  (D.  32862)  labelled 
similarly  but  from  Waurn  Ponds,  Victoria,  contains  badly  worn  specimens  of 
Foveolaria  sp.  and  Smittina  sp.  This  is  not  an  error  in  labelling  for  there  is  on  both 
slides,  in  addition,  in  Waters’s  writing,  a note  that  the  species  was  recorded  on 
“p.  433,”  referring  to  the  1883  paper. 

Two  small  fragments  from  Curdies  Creek,  Victoria  (D.  35983,  D.  35984,  Hincks 
Collection,  labelled  “ Membranipor a argus  d’Orb.,  Yarra  Yarra  ” by  Jelly),  are  identical 
with  the  Muddy  Creek  specimens,  though  the  cryptocyst  more  closely  resembles  that 
of  the  New  Zealand  specimens  in  the  fineness  of  the  tubercles.  One  of  the  fronds  is 
subcylindrical  and  rather  compressed.  These  are  very  probably  the  actual  specimens 
described  by  Waters  (1881,  p.  324),  though  his  figures  and  description  of  several  lateral 
rosette-plates  close  together  seem  to  be  exaggerated,  for  the  Curdies  Creek  specimens 
show  only  three  or,  at  the  most,  four. 

The  resemblance  to  d’Orbigny’s  figure  (1852,  pi.  689,  fig.  2)  of  Biflustra  argus  from 
the  Cenomanian  of  Meudon,  near  Paris,  is  quite  close,  but  Canu  (1900,  p.  361)  notes 
that:  “La  fig.  2,  qui  n’est  pas  tres  exacte,  represente  les  cellules  ovicellees.  Waters 
a cru  trouver  cette  espece  dans  le  Miocene  d’Australie,  mais  les  dimensions  qu’il 
donne  sont  tres  different es.’’  This  statement  clearly  refers  to  fig.  3,  and  the  presence 
of  ovicells  excludes  the  specimen  from  Tretosina. 

In  the  Canu  Collection  there  is  a photograph  of  Membranipora  argus  (d’Orbigny) 
from  the  Campanian  of  Longuesse.  This  differs  from  T.  arcifera  in  having  a smaller 
aperture  which  is  placed  at  a distance  from  the  distal  end  of  the  zooecium.  At  best, 
it  must  be  concluded  that  Waters’s  identification  of  an  Australian  Miocene  fossil  with 
a species  from  the  Cretaceous  of  France  because  of  its  resemblance  to  a figure  is  very 
slender  evidence,  especially  in  view  of  the  differences  mentioned. 

As  noted  earlier  (p.  50)  there  seems  no  doubt  that  MacGillivray  (1895)  confused 
T.  arcifera  with  Caleschara  denticulata,  and  this  probably  explains  why  he  makes  no 
mention  elsewhere  of  a species  resembling  T . arcifera,  which  appears  to  be  fairly 
abundant  in  the  Muddy  Creek  beds. 

distribution.  Balcombian  [Middle  Miocene]:  Muddy  Creek;  Sorrento  Bore 
(Chapman  & Crespin,  as  Amphiblestrum  spathuloides),  Victoria.  Pareora,  Otaian 
[Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36534  (Fig.  10),  D.  36902  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry, 
Waitapu  S.D.  2 bilamellar,  lobate  specimens.  Sent  by  B.  H.  Mason. 

1 For  “Membranipora  macrostoma  Reuss”  described  by  Waters  (1881,  p.  323),  from  Curdies  Creek, 
S.W.  Victoria,  see  Foveolaria  curdiensis,  sp.  nov.  (p.  77). 
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Genus  ACANTHODESIA  Canu  & Bassler 

Odontionella  Canu  & Bassler:  Faura  y Sans  & Canu,  1917,  p.  122  {non  Odontionella  Canu  & Bassler, 
1917,  p.  12). 

Acanthodesia  Canu  & Bassler,  1919,  p.  7 9;  Canu  & Lecointre,  1925,  p.  15;  Harmer,  1926,  p.  213 
{ctim  lit.);  Bassler,  1935,  p.  41;  Marcus,  1940,  p.  125. 

genotype  (by  original  designation).  Flustra  savartii  Audouin,  p.  240;  Savigny, 
pi.  10,  figs,  io1,  io2.  Recent:  Mediterranean. 

diagnosis.  Zoarium  encrusting,  hemescharan,  eschariform,  cellariiform,  or 
vincularian.  Zooecia  usually  without  gymnocyst;  cryptocyst  most  developed 
proximally,  this  portion  often  bearing  a pectinate  or  denticulate  process  projecting 
into  the  opesia.  Typical  marginal  and  oral  spines  usually  absent.  Adventitious 
avicularia,  ovicells,  and  pore-chambers  wanting.  (After  Harmer,  1926.) 


Acanthodesia  hifossata,1  sp.  nov. 

Fig.  11 

holotype.  D.  36536.  Pareora,  Otaian  [Middle  Oligocene] : “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  Vincularian  speci- 
men. Sent  by  B.  H.  Mason. 

diagnosis.  Acanthodesia  in  free,  erect,  vincularian  rami.  Distal  margin  of 
opesia  with  a pair  of  pits.  Opesia  occupying  two-thirds  of  the  frontal  area. 

description.  Zoarium  free,  erect,  cylindrical  or  subcylindrical,  vincularian, 
dichotomously  branching. 

Zooecia  hexagonal,  ogival  distally,  6-serial  in  the  cylindrical  rami,  arranged 
quincuncially  in  longitudinal  rows,  distinctly  separated  by  a thin,  salient  thread. 
Opesia  elongate-oval,  occupying  about  two-thirds  of  the  frontal  area  towards  the 
distal  end.  Cryptocyst  finely  tuberculate,  well-developed  proximally,  descending 
gradually  into  and  forming  a narrow  margin  round  the  distal-lateral  edges  of  the 
opesia.  Gymnocyst  absent.  Distal  margin  of  opesia  slightly  raised  and  thickened, 
bearing  a pair  of  prominent  subcircular  or  oval  pits,  one  on  either  side  of  the  median 
line. 

No  avicularia  or  ovicells  seen. 

MEASUREMENTS 

Lz =0-65-0-71  mm.  12=0-35-0-40  mm. 

h0 =0-35-0-39  mm.  1Q =0-20-0-22  mm. 

Diameter  of  cylindrical  branches  =0-80-0-88  mm. 

remarks.  The  distal  pits  are  very  distinctive  and  serve  to  separate  this  species 
from  similar  forms.  Close  examination  does  not  reveal  with  certainty  whether  these 
are  the  bases  of  spines  or  small,  rounded  avicularia,  but  from  their  extreme  regularity 
and  constant  occurrence  the  former  origin  appears  likely.  Another  distinguishing 
feature  of  the  species  is  the  rather  broad,  flat,  distal  margin  of  the  opesia. 

1 Lat.,  bi-,  prefix  meaning  “two,”  and  fossa,  “ a ditch,”  referring  to  the  paired  pits  on  the  distal  margin 
of  the  opesia. 
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Harmer’s  definition  of  Acanthodesia  (1926,  p.  213)  states  that  “typical  marginal 
and  oral  spines”  are  wanting,  but  the  present  species  so  closely  corresponds  with 

others  of  that  genus  in  its  remaining  characters  that 
there  is  reason  to  suppose  that  the  distal  spines,  if 
they  be  such,  are  primitive  remnants  still  preserved  in 
the  Lower  Tertiary.  There  is  no  trace  of  a denticulate 
process  growing  from  the  cryptocyst  in  the  proximal 
part  of  the  opesia,  though  the  opening  is  generally 
obliterated  by  secondary  deposit. 

The  New  Zealand  specimens  are  similar  to  three 
from  the  Janjukian  [Lower  Miocene]  beds  of  Anticline 
Creek,  Dartmoor,  Victoria  (D.  33480,  Canu  & Bassler 
Coll.,  labelled  “Acanthodesia  regularis  Maplestone”), 
but  the  zooecia  have  a much  wider  rim  round  the 
distal  end  of  the  opesia,  and  a less  salient  thread 
separating  them,  apart  from  the  presence  of  paired 
distal  pits.  A point  to  be  noted  here,  however,  is  that 
Canu  & Bassler  introduced  Acanthodesia  regidaris  as  a 
new  species  from  this  very  locality  (1935,  p.  2,  pi.  1, 
fig.  3),  though  it  is  unquestionably  synonymous  with 
Membranipora  regularis  Maplestone  (1901,  p.  187,  pi. 
24,  fig.  10)  to  which  the  label  mentioned  above  refers. 
O 0.5mm.  Canu  & Bassler’s  name  must,  therefore,  be  suppressed. 

Fig.  11.  Acanthodesia  bifossata,  sp.  Amphiblestrum  bispinosum  Maplestone  (19006,  p.  3, 
nov.  Holotype,  D.  36536.  Sec-  _ / , r \T.  , . v r 

tion  Of  a vincuiarian  ramus  ph  i,  ng.  9)  from  Mitchell  River,  Victoria,  also  has  a 

showing  the  paired  pits  on  the  pair  Gf  pits  on  the  distal  margin  of  the  opesia,  which, 
distal  margin  of  the  opesia.  f , . . , 7 1 

however,  is  much  smaller  and  subquadrate  with  a 
prominent,  proximal,  cryptocyst  ridge.  The  ramus  is  quadriserial  and  the  species 
would  seem  to  be  more  correctly  placed  in  Acanthodesia. 

distribution.  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36536  (Fig.  n).  Holotype  (see  above). 

D.  36537,  D.  36903-36906  Paratypes.  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tara- 
kohe Quarry,  Waitapu  S.D.  5 vincuiarian  specimens.  Sent  by  B.  H.  Mason. 


SECTION  B 

Membraniporidae  with  ovicells  and  avicularia. 

Genus  CRASSIMARGINATELLA  Canu 

Crassimarginatella  Canu,  1900,  pp.  353,  369;  Harmer,  1926,  p.  222  [cum  syn .);  Bassler,  1935,  p.  81; 

Osburn,  1940,  p.  363;  Silen,  1941,  p.  23;  Hastings,  1945,  p.  69  (excluding  V aldemunitella) . 
Pyrulella  Harmer,  1926,  p.  225  {pars). 
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genotype  (by  original  designation).  Membranipora  crassimarginata  Hincks, 
1880&,  p.  71,  pi.  9,  fig.  1.  Recent:  Madeira. 

diagnosis.  Zoarium  encrusting,  or  free,  erect,  bilamellar.  Zooecia  with  opesia 
occupying  nearly  the  whole  frontal  area,  the  gymnocyst  slightly  developed  or  vestigial. 
Cryptocyst  moderately  well-developed.  Marginal  spines  usually  wanting.  Avicularia 
vicarious,  with  rounded  or  spatulate  mandible,  the  cross-bar  complete  or  incomplete. 
Ovicells  hyperstomial  or  vestigial. 

remarks.  The  genus  is  used  here  in  the  sense  defined  by  Harmer  (1926,  p.  222), 
with  the  modification  adopted  by  Silen  (1941,  p.  23) , namely,  that  marginal  spines  may 
be  present.  No  mention  of  the  zoarial  form  is  made  in  any  of  the  previous  definitions, 
but  the  discovery  of  the  bilamellar-lobate  C.  macdonaldi  (p.  61)  in  the  Kakanui 
Limestone  at  MacDonald’s  Quarry,  Oamaru,  shows  that  this  habit  is  probably  adopted 
by  membraniporine  forms  when  growing  in  sheltered  waters  in  which  wave  action  is 
absent  and  there  are  few  currents.  Stach  (1936a)  has  suggested  that  the  vincularian 
habit  (with  which  the  adeoniform  or  bilamellar-lobate  form  is  closely  allied)  is  more 
useful  to  the  Polyzoa  in  gathering  food  in  such  a habitat. 

I have  retained  V aldemunitella  Canu  as  a separate  genus  distinguished  by  its 
bifenestrate  ovicell  (see  p.  63). 

KEY  TO  SPECIES  OF  CRASSIMARGINATELLA  DESCRIBED  HERE 

1.  Zooecia  with  well-developed  gymnocyst.  Ovicells  globular  with  large,  semicircular  fenestra 

3.  C.  sileni,  sp.  nov. 

Zooecia  with  restricted  gymnocyst.  Ovicells  recumbent,  cucullate,  with  small,  crescentic  fenestra.  2. 

2.  Opesia  with  marginal  spines 1.  C.  corbula  (Hincks) 

Opesia  without  marginal  spines 3. 

3.  Oral  shelf  of  avicularium  very  wide.  Zooecial  cryptocyst  narrow 4.  C.  macdonaldi,  sp.  nov. 

Oral  shelf  of  avicularium  narrow.  Zooecial  cryptocyst  fairly  wide. . . .2.  C.  papulifera  (MacGillivray) 

i . Crassimarginatella  corbula  (Hincks) 

Fig.  12 

18806  Membranipora  corbula  Hincks,  p.  378,  pi.  17,  fig.  6. 

1887a  Membranipora  lineata  (Linnaeus) : Waters,  p.  45  ( non  Flustra  lineata  Linnaeus,  176 7,  p.  1301). 
1926  Pyrulella  corbula  (Hincks)  Harmer,  p.  225,  pi.  14,  fig.  4 [cum  syn.) 

1929  Pyrulella  pyrula  (Hincks)  var.  Canu  & Bassler,  p.  100,  pi.  5,  fig.  11. 

1935  Pyrulella  corbula  (Hincks) : Sakakura,  p.  7,  pi.  1,  fig.  4. 

1945  Crassimarginatella  corbula  (Hincks)  Hastings,  pp.  70,  71. 

lectotype  (here  chosen).  99.5 . 1 .555 - Recent:  Australia.  Specimen  encrust- 
ing weed.  Slide  labelled  “Membranipora  corbula  Hincks.  Australia”  by  Hincks. 
Hincks  Collection. 

diagnosis.  Crassimarginatella  with  stout,  incurving,  marginal  spines  excepting 
for  a pair  near  the  orifice  which  usually  are  directed  upwards.  Cryptocyst  fairly 
broad.  Gymnocyst  prominent.  Avicularia  oval  with  broad,  semicircular  rostrum. 
Ovicell  with  a transverse  rib  sometimes  notched  distally,  forming  a small  umbo. 
description.  Zoarium  encrusting. 

Zooecia  oval  or  pyriform,  arranged  in  longitudinal,  diverging  rows,  distinctly 
separated  by  deep  furrows,  occasionally  replaced  by  aborted  zooecia  (zooeciules) . 
Opesia  elongate-oval,  the  mural  rim  thickened  and  raised,  bearing  twelve  to  fourteen 
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stout  spine-bases,  the  distal  pair  usually  larger  than  the  remainder.  Cryptocyst 
forming  a broad,  descending  rim  round  the  proximal  and  lateral  margins  of  the 
opesia,  finely  tuberculate.  Gymnocyst  variable  in  length,  convex,  sometimes  tapering 
proximally. 

Avicularia  rare,  of  similar  shape  and  size  to  the  zooecia,  but  having  a broad  oral 
arch  and  stout  condyles  producing  a broad,  semicircular  rostrum. 

Ovicells  hyperstomial,  recumbent,  cucullate,  the  ectooecium  retracted  distally 
forming  a distinct,  transverse,  often  umbonate,  ridge,  exposing  the  entooecium  as  a 
narrow,  proximal  band. 

MEASUREMENTS 

Lz =0-52-0-55  mm.  b = 0-30-0-33  mm. 

^=0-29-0-32  mm.  10=o-i8-o-20  mm. 

remarks.  The  only  fossil  specimen  examined  (now  in  the  Waters  Collection  at 
the  Manchester  Museum)  is  clearly  identified  with  Hincks’s  species  from  Australia. 
It  is  almost  certainly  the  specimen  described  by  Waters  (1887a,  p.  45)  as  “ Membrani- 
pora  lineata  L.”  from  Shakespeare  Cliff,  Wanganui.  The  small,  interspersed  cells 
which  he  speaks  of  are  aborted  zooecia  or  zooeciules  so  commonly  found  in  species  of 
Membraniporidae  (see  p.  48,  footnote). 

It  is  interesting  to  note  that  Hutton  sent  a Recent  specimen  of  this  species  from 
New  Zealand  to  the  Museum  in  1875  but  did  not  identify  it  (75.1.5.69,  Hutton  Coll.). 

Canu  & Bassler  (1929,  p.  100)  noted  that  their  specimens  of  “ Pyrulella  pyrula 
Hincks,  variety”  from  Borneo  more  closely  resembled  Crassimarginatella  corbula 
(Hincks)  "in  the  form  of  the  cells”,  and  this  is  confirmed  by  a specimen  sent  by  them 
to  the  Museum  (31.12.30.22)  from  “Albatross”  Stn.  5579.  The  large  pair  of  distal 
spines  is  very  clearly  seen  and  the  specimen  is  clearly  conspecific  with  those  of  C. 
corbula  identified  by  Harmer  from  Japan  and  Torres  Strait  (1926,  p.  225). 

DISTRIBUTION 

Recent:  Australia;  Japan;  New  Zealand. 

Fossil:  Pleistocene:  Japan  (Sakakura).  Wanganui,  Castlecliffian  CU3  [Upper 
Pliocene) : Shakespeare  Cliff. 

specimens.  None. 

OTHER  MATERIAL 

(Fig.  12).  Base  of  Shakespeare  Cliff,  Wanganui.  1 encrusting  specimen.  Slide  labelled  “ Membrani- 
pora lineata”  by  Waters.  Waters  Collection,  Manchester  Museum. 


2.  Crassimarginatella  papulifera  (MacGillivray) 

Fig.  13 

1882  Membranipora  papulifera  MacGillivray,  p.  116,  pi.  1,  fig.  9. 

1887a  Membranipora  solidula  “Alder  & Hincks”:  Waters,  p.  46  (non  Hincks,  i860 b,  p.  75). 

1885c  Biflustra  papulifera  (MacGillivray)  MacGillivray,  p.  27,  pi.  106,  fig.  9. 

1898  Membranipora  solidula  “Alder  & Hincks”:  Hamilton,  pp.  195,  197. 

1945  Crassimarginatella  papulifera  (MacGillivray)  Hastings,  p.  70. 

lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  65995. 
Recent : no  locality  given,  but  almost  certainly  Port  Phillip  Heads,  Victoria.  Speci- 


CRASSIMARGINATELLA— C.  PAPULIFERA 


57 


men  encrusting  lamellibranch  shell.  MacGillivray  Collection.  [The  present  identi- 
fication is  based  on  a specimen  from  Port  Jackson,  New  South  Wales  (97.5.1.523, 
Bracebridge  Wilson  Coll.).] 

diagnosis.  Crassimarginatella  with  beaded  mural  rim  not  usually  provided  with 
spines.  Gymnocyst  usually  umbonate.  Avicularia  similar  in  size  and  shape  to  the 
zooecia,  with  broad,  semicircular  rostrum.  Ovicell  with  the  entooecium  exposed 
proximally  in  a narrow  band,  a pair  of  small  spine-bases  at  its  proximal  extremity. 

description.  Zoarium  encrusting. 

Zooecia  ovate  or  pyriform,  arranged  in  longitudinal,  diverging  rows,  distinctly 
separated  by  deep  furrows.  Opesia  large,  oval,  surrounded  by  a thickened,  raised, 
beaded  mural  rim.  No  marginal  spines.  Cryptocyst  well-developed  proximally, 


1 1 1 1 ' 1 

O 0.5mm. 

Fig.  12.  Crassimarginatella  corbula  ( Hincks). 
Two  zooecia,  the  right-hand  zooecium 
with  an  ovicell.  Note  the  marginal 
spine-bases.  Waters  Collection,  Man- 
chester Museum. 


I I I J 1 1 

O 0.5  mm. 

Fig.  13.  Crassimarginatella  papulifera 
(MacGillivray).  An  ovicelled  zooeci- 
um showing  the  extensive,  sloping, 
tuberculate  cryptocyst  and  the 
crescentic  fenestra  in  the  frontal  wall 
of  the  ovicell.  Waters  Collection, 
Manchester  Museum. 


finely  tuberculate,  sloping  gently  into  the  opesia.  Gymnocyst  narrow,  convex, 
occasionally  ornamented  by  a small  tubercle. 

No  avicularia  seen. 

Ovicells  hyperstomial,  wider  than  long,  recumbent,  cucullate,  the  ectooecium 
retracted  distally  and  forming  a distinct,  transverse  ridge  on  the  proximal  side  of 
which  the  entooecium  is  exposed,  a pair  of  small  spine-bases  at  the  proximal  corners 
of  the  ovicell. 

MEASUREMENTS 

Lz =0-51-0*55  mm. 
h0 =0-30-0-33  mm. 


lz  =o*33-o-38  mm. 
10 =0-20-0-23  mm- 
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remarks.  The  specimen  from  Shakespeare  Cliff  is  undoubtedly  the  specimen 
described  by  Waters  (1887a,  p.  46)  as  “ M.  solidula”  and  is  easily  identified,  even  in 
the  absence  of  the  proximal  umbo  on  the  gymnocyst,  with  MacGillivray’s  species 
from  Port  Phillip  Heads,  Victoria.  It  resembles  C.  corbula  (Hincks)  in  form,  but 
the  latter  is  ornamented  with  stout  marginal  spines  and  has  a slightly  narrower 
cryptocyst. 

There  is  a specimen  in  the  Jelly  Collection  at  the  Manchester  Museum  from  near 
Waipukurau  Gorge  labelled  on  the  back  by  Waters  “ M.  solidula,  H.”  It  is  probably 
a Crassimarginatella  and  some  of  the  zooecia  do  indeed  possess  a prominent  proximal 
umbo,  but  the  ovicell  is  very  conspicuous  and  bears  a median,  longitudinal  carina  not 
seen  in  Recent  specimens  of  C.  papulifera  (MacGillivray) . I have  not  so  far  been 
able  to  identify  the  specimen. 

Waters  (1898,  p.  686)  corrected  his  original  identification  of  this  species  with 
Alderina  solidula  (Hincks),  having  found  the  large  vicarious  avicularia  in  specimens 
of  C.  papulifera  from  Victoria.  Hincks’s  species  has  no  avicularia. 

DISTRIBUTION 

Recent:  Victoria;  New  Zealand. 

Fossil:  Wanganui,  Castleclifhan  CU3  [Upper  Pliocene]:  Shakespeare  Cliff. 
[Pliocene]:  Waipukurau  Gorge  (Waters). 

specimens.  None. 

OTHER  MATERIAL 

(Fig.  13).  Shakespeare  Cliff,  Wanganui.  1 specimen  encrusting  a cyclostome.  Slide  labelled 
“ Membranipora  probably  solidula,  A.  & H.  Sent  by  Hutton  ” by  Waters.  Waters  Collection,  Manchester 
Museum. 

3.  Crassimarginatella  sile'ni / sp.  nov. 

Figs.  14-16 

1887a  Membranipora  nobilis  Reuss:  Waters,  p.  46,  pi.  6,  figs.  7,  10  ( non  Reuss,  1848,  p.  98,  pl.n, 
fig.  26). 

1898  Membranipora  nobilis  Reuss:  Hamilton,  p.  197. 

holotype.  D.  36540.  Southland,  Waiauan  [Middle  Miocene] : Base  of  Upper- 
most Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream, 
Waipara  S.D.  Encrusting  specimen.  Sent  by  B.  H.  Mason. 

diagnosis.  Encrusting  Crassimarginatella  with  well-developed,  unornamented 
gymnocyst.  Avicularia  oval  or  spatulate  with  small,  rounded  condyles.  Ovicell 
with  semicircular  frontal  fenestra. 

description.  Zoarium  encrusting. 

Zooecia  elongate-oval  or  hexagonal,  arranged  alternately  in  longitudinal,  sub- 
parallel rows,  distinctly  separated  by  narrow  grooves.  Opesia  oval,  sometimes  almost 
circular,  entire,  surrounded  by  a thickened  mural  rim  and  a narrow,  shelving,  finely 
tuberculate  cryptocyst,  most  developed  proximally.  Gymnocyst  well-developed 
proximally,  slightly  convex,  smooth,  without  ornamentation. 

Avicularia  vicarious,  frequent,  of  varying  shapes  and  sizes,  but  usually  oval,  the 
largest  slightly  bigger  than  the  zooecia,  its  rostrum  occupying  just  over  half  the 

1 After  Dr  Lars  Silen,  of  the  Zootomical  Institute,  Stockholm. 
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length,  broadly  spatulate  and  generally  expanding  slightly  distally.  Oral  shelf  small, 
enclosed  distally  and  laterally  by  a high  wall,  the  outer  surface  of  which  slopes  steeply 
towards  the  frontal  surface  of  the  distal  zooecium.  Condyles  moderately  strong  and 
rounded,  the  proximal  opesia  semicircular. 

Ovicells  hyperstomial,  prominent  but  small,  as  long  as  or  longer  than  wide,  the 
entooecium  exposed  frontally  in  a semicircular  fenestra,  sometimes  with  a subcentral 
umbo. 

No  spines  seen. 

MEASUREMENTS 

Lz =0-43-0-61  mm. 

h0=o-29-o*37  mm. 

Avicularium  hG =0-22-0-26  mm. 

14  15 

8 


1 iiiii 

O I.Omm. 

Figs.  14-16.  Crassimarginalella  sileni,  sp.  nov. 

Fig.  14.  Holotype,  D.  36540.  Three  zooecia,  the  left  upper  with  an  ovicell,  and  an  avicularium  of  the 
normal  type. 

Fig.  15.  Holotype,  D.  36540.  An  avicularium  with  an  abnormally  spatulate  mandible  (cf.  Fig.  14). 

Fig.  16.  Paratype,  D.  36538.  Abnormal  ovicelled  zooecium  produced  by  the  coalescence  of  the  buds  of 
two  adjacent  rows  of  zooecia. 

remarks.  The  zooecia  show  considerable  variation  in  shape  and  size  especially 
where  the  base  of  encrustation  is  uneven.  This  is  seen  in  the  holotype  where  several 
of  the  avicularia  are  larger  and  different  in  appearance  from  the  normal.  They 
possess  a wide  oral  shelf,  the  distal  wall  enclosing  the  rostrum  being  absent  and  the 
latter  spatulate  and  narrowed  distally  (Fig.  15).  In  other  parts  of  the  same  colony 
the  more  usual  type  of  oval  or  almost  circular  avicularium  is  present  and  aids  in 
identifying  what,  at  first,  appears  to  be  a different  species.  The  variation  in  size  of 
these  oval  avicularia  is  also  quite  marked. 

In  Silen’s  classification  and  grouping  of  vicarious  avicularia  (1938,  pp.  272,  288, 


lz  = 0-29-0-34  mm. 
10 =0-22-0-28  mm. 
10 =0-15-0-18  mm. 
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308),  this  species  seems  on  the  whole  to  fall  into  Group  1,  i.e.,  the  avicularia  occur  at 
the  bifurcation  of  the  zooecial  rows  as  “distal-lateral  buds.”  Silen  states  that  most 
of  the  Membraniporidae  fall  under  this  heading. 

Several  zooecia  in  the  holotype  show  signs  of  regeneration,  and  in  one  case  the 
secondary  zooecium  has  taken  up  a transverse  position  in  a large  primary  zooecium 
so  that  the  distal  part  of  the  latter  is  unoccupied.  The  lateral  wall  of  the  secondary 
zooecium  thus  gives  the  false  appearance  of  a cross-bar  similar  to  that  of  the  avi- 
cularium  of  C.  crassimarginata  (Hincks). 

On  one  of  the  avicularia  in  another  specimen  from  Weka  Pass  (D.  36541)  there 
is  an  ovicell  growing  obliquely  from  its  distal  wall.  Such  a feature  is  not  uncommon 
in  this  genus. 

The  two  specimens  from  Petane  in  the  Blake  Collection  (D.  36538,  D.  36539)  are 
rather  badly  preserved  and  partially  obliterated  by  a sandy,  iron-stained  deposit. 
They  agree,  however,  with  the  Weka  Pass  fossils  in  all  features  with  the  exception  of 
the  ovicell,  on  which  the  fenestra  occupies  a larger  area  and  the  entooecium  is  raised 
centrally  into  a carina  or  umbo.  The  ectooecium  is  confined  to  a narrow  rim  round 
the  periphery  of  the  ovicell.  Avicularia  are  rare  but  are  of  the  type  described  as 
normal  for  this  species.  On  specimen  D.  36538  an  unusual  feature  is  observed  where 
two  adjacent  zooecia  have  budded  distally  into  a single  zooecium  (Fig.  16),  the 
proximal  margin  of  its  opesia  being  bifid  and  interrupted  by  a median  growth  repre- 
senting the  attempt  of  the  two  buds  to  produce  a dividing  wall  between  themselves. 
On  the  gymnocyst  of  the  left-hand  bud  there  is  a large  tubercle.1 

A rather  worn  specimen  from  Napier  labelled  “ Membranipora  nobilis,  Rss.”  is 
present  in  the  Waters  Collection  at  the  Manchester  Museum.  No  ovicells  are  to  be 
found  but  it  is  unquestionably  conspecific  with  the  Petane  specimens  described  above. 
Waters’s  description  (1887a,  p.  46)  includes  “in  one  or  two  cases  a vicarious  avi- 
cularium  with  semicircular  mandible”  and  a small,  smooth  ovicell  “with  a border 
round  the  central  portion.”  His  figure  (pi.  6,  fig.  7)  confirms  this,  though  the  avi- 
cularium  is  rather  more  elongate  than  in  the  present  specimens. 

A poorly  preserved  encrusting  specimen  without  avicularia,  from  Mt  Gambier, 
South  Australia  (D.  32942,  Tenison-Woods  Coll.,  labelled  “ Membranipora  confluens 
Rss.”),  described  and  figured  by  Waters  (1882a,  p.  262,  pi.  9,  fig.  25),  appears  to  be 
closely  related  to  the  present  species,  especially  to  the  form  from  Petane. 

C.  japonica  Ortmann  sp.  (1890,  p.  28,  pi.  2,  fig.  3)  differs  in  having  a distally- 
pointed,  punctate  ovicell  and  an  avicularian  mandible  tapering  distally. 

While  not  denying  that  Membranipora  nobilis  Reuss  (1848,  p.  98,  pi.  11,  fig.  26), 
from  the  Tertiary  of  Austria-Hungary,  is  probably  a Crassimarginatella,  I would 
hesitate  to  identify  the  present  species  with  it  in  view  of  the  absence  of  an  ovicell 
and  of  the  smallness  of  the  gymnocyst  in  Reuss’s  description  and  figure. 

distribution.  [Pliocene]:  Petane;  Napier;  Waipukurau.  Southland,  Wai- 
auan  [Middle  Miocene] : Weka  Pass. 

1 Silen  (1944 b,  p.  485)  has  made  a similar  observation  in  a Recent  specimen  of  Membranipora  mem- 
branacea  (Linnaeus),  the  bud  in  this  case  being  occupied  by  two  perfectly  functional  polypides  (see  his 

fig-  50)- 
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SPECIMENS 

D.  36540  (Figs.  14,  15).  Holotype  (see  above). 

D.  36538  (Fig.  16),  D.  36539  Paratypes.  Petane.  2 specimens  , encrusting  Ostrea.  Blake 
Collection. 

D.  36541-36543  Paratypes.  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka 
Creek  and  Weka  Pass  Stream,  Waipara  S.D.  3 specimens  encrusting  Polyzoa. 
Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Paratype.  Near  Napier.  1 encrusting  specimen.  Slide  labelled  “Membranipora  nobilis,  Rss.”  by 
Waters.  Waters  Collection,  Manchester  Museum. 

Paratype.  Near  Napier.  1 encrusting  specimen.  Slide  labelled  “Membranipora  nobilis  Rss. 
named  by  Mr  Waters”  by  Jelly.  Jelly  Collection,  Manchester  Museum. 

Paratype.  Near  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ Smittia  Landsborovii 
Johnst.”  by  Jelly.  Jelly  Collection,  Manchester  Museum.  (See  also  Smittinella  zealandiae,  sp.  nov. 
P-  337-) 

4.  Crassimarginatella  macdonaldi,1  sp.  nov. 

Figs.  17,  18 

holotype.  D.  36544.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of 

Kakanui  Limestone,  MacDonald's  Quarry,  Trig.  T,  Oamaru  S.D.  Bilamellar  speci- 
men. Sent  by  B.  H.  Mason. 

diagnosis.  Bilamellar,  lobate  Crassimarginatella  with  a shallow,  cucullate  ovicell 


17  18 


Figs.  17,  18.  Crassimarginatella  macdonaldi,  sp.  nov. 

Fig.  17.  Holotype,  D.  36544.  Three  zooecia,  one,  the  upper  right,  bearing  an  ovicell. 
Fig.  18.  Paratype,  D.  36545.  Avicularium  showing  the  broad  oral  shelf  and  condyles. 


immersed  slightly  in  the  distal  zooecium,  the  frontal  fenestra  narrow  and  crescentic. 
Avicularia  broad,  subspatulate,  the  oral  shelf  very  wide,  the  condyles  small  and 
rounded. 

description.  Zoarium  bilamellar,  lobate,  free,  erect. 

Zooecia  elongate-pyriform  or  elongate-hexagonal,  arranged  alternately  in  longi- 
tudinal rows,  distinctly  separated  by  narrow  grooves,  expanding  into  a triangular 
1 Referring  to  its  occurrence  at  MacDonald’s  Quarry,  Oamaru. 
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space  at  the  junction  of  three  zooecia.  Opesia  elongate-oval,  entire,  usually  slightly 
wider  distally,  occupying  about  two-thirds  of  the  distal  frontal  area.  Cryptocyst 
finely  tuberculate,  forming  a narrow,  steeply  sloping  border  to  the  opesia,  most 
developed  proximally,  almost  absent  distally.  Gymnocyst  flat,  finely  tuberculate, 
without  ornamentation. 

Avicularia  vicarious,  not  common,  at  least  as  large  as  the  zooecia,  the  cryptocyst 
forming  a narrow,  granular  border.  Condyles  rather  small,  oral  shelf  vide,  the 
rostrum  broad  and  rounded,  occupying  about  three-fifths  of  the  length  and  somewhat 
contracted  laterally  at  the  condyles.  Proximal  opesia  large  and  semicircular. 

Ovicells  large,  hyperstomial,  cucullate,  slightly  immersed  in  the  distal  zooecium, 
wider  than  long,  with  a narrow,  crescentic  fenestra  along  its  proximal  edge. 

No  spines. 

MEASUREMENTS 

Lz =0-55-0-60  mm.  lz =0*32-0*35  mm. 

h0  =0-34-0*3 7 mm.  1Q =0-17-0-19  mm. 

Avicularium  h0=o-27  mm.  lo  = 0-24  mm. 

remarks.  The  specimens  are  very  beautifully  preserved  and,  though  there  is 
only  one  avicularium  present,  there  can  be  no  doubt  as  to  its  form  (Fig.  18).  This 
single  example  indicates  affinities  with  Silen’s  Group  2 (1938,  pp.  288,  308),  for  the 
avicularium  occurs  at  the  bifurcation  of  a zooecial  row  as  the  distal-terminal  bud,  the 
distal-lateral  position  being  occupied  by  an  autozooecium.  In  view  of  the  single 
observation,  however,  too  much  reliance  cannot  be  placed  on  this  designation.  C. 
kumatae  Okada  sp.  (1923,  p.  223,  pi.  1,  figs.  19,  20)  also  belongs  to  this  group. 

This  appears  to  be  the  first  record  of  an  adeoniform  species  of  Crassimarginatella, 
though  it  is  quite  in  accordance  with  Stach’s  theory  (1937a)  that  membraniporiform, 
eschariform,  and  vincularian  types  of  growth  can  be  classed  together  as  an  unstable 
division,  each  readily  interchangeable  with  the  others  according  to  the  nature  of  the 
habitat  (see  p.  9).  The  vincularian  habit  (to  which  the  adeoniform  habit  is  closely 
related)  would  be  especially  suited  to  the  sheltered  waters  in  which  the  Kakanui 
Limestone  was  deposited. 

This  species  is  closely  related  to  C.  marginalis  Kirkpatrick  sp.  (1888a,  p.  74,  pi.  7, 
fig.  2)  from  Mauritius,  but  differs  from  it  in  having  a wider,  more  prominent  and  more 
deeply  immersed  ovicell,  and  a much  wider  oral  shelf  in  the  avicularium.  The  oral 
shelf  of  C.  marginalis  is  very  deeply  depressed  and,  on  the  whole,  the  zooecia  are  of 
much  larger  size  than  those  of  the  present  species. 

It  differs  from  C.  corbula  (Hincks)  in  having  no  spines  and  in  having  a much  less 
prominent  frontal  fenestra  on  the  ovicell,  while  it  is  distinguished  from  C.  papulifera 
not  only  by  the  absence  of  any  trace  of  a proximal  umbo  but  also  by  the  very  wide 
oral  shelf  of  the  avicularium. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMENS 

D.  36544  (Fig.  17).  Holotype  (see  above). 

D.  36535,  D.  36545  (Fig.  18).  Paratypes.  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry, 
Trig.  T,  Oamaru  S.D.  2 lobate  specimens.  Sent  by  B.  H.  Mason. 
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Genus  VALDEMUNITELLA  Canu 

V aldemunitella  Canu,  1900,  pp.  353,  369;  Harmer,  1926,  p.  223;  Bassler,  1935,  p.  224;  Hastings, 
1945,  p.  71. 

Pyrulella  Harmer,  1926,  p.  225  {pars). 

genotype  (by  original  designation).  Membranipora  valdemunita  Hincks,  1885, 
p.  248,  pi.  7,  figs.  2,  2 a.  Recent : Napier. 

diagnosis.  Zooecia  with  opesia  occupying  most  of  the  frontal  area.  Gymnocyst 
moderately  developed  or  vestigial.  Spines  present  or  wanting.  Avicularia  vicarious, 
with  rounded  or  triangular  rostra ; condyles  only  present.  Ovicells  hyperstomial,  with  a 
pair  of  pyriform  fenestrae  on  the  proximal  surface  converging  distally. 

remarks.  Hastings  (1945,  p.  71)  discusses  the  differences  between  V aldemunitella 
and  Crassimarginatella,  both  “artificial”  sub-genera  set  up  by  Canu,  1900,  and 
considers  that,  if  these  genera  are  to  be  separated,  then  the  shape  and  structure  of  the 
ovicell  are  the  most  important  characters.  But  she  concludes  (pp.  72,  100)  that  the 
two  genera  are  probably  synonymous.  Harmer  (1926,  p.  223)  had  already  considered 
them  as  closely  allied,  but  I keep  V aldemunitella  as  a separate  genus  distinguished  by 
its  paired,  pyriform  fenestrae  on  the  ovicell. 

Hastings  has  also  shown  that  Membranipora  pyrula  Hincks  (the  genotype  of 
Pyrulella  Harmer)  is  congeneric  with  V.  valdemunita  (Hincks),  her  contention  being 
that  the  presence  or  absence  of  spines  and  small  differences  in  the  gymnocyst  are  not 
sufficient  reasons  for  separating  a distinct  genus.  I accept  her  transference  of  M. 
pyrula  to  V aldemunitella  and  of  M.  corbula  Hincks  and  M.  maderensis  Waters  to 
Crassimarginatella. 

1 . V aldemunitella  valdemunita  (Hincks) 

Figs.  19,  20 

1885  Membranipora  valdemunita  Hincks,  p.  248,  pi.  7,  figs.  2,  2 a. 

1887a  Membranipora  monostachys  Busk:  Waters,  p.  45,  pi.  6,  figs.  3,  6 ( non  Busk,  1854,  p.  61,  pi.  70, 
%s.  1-4). 

1898  Membranipora  monostachys  Busk:  Hamilton,  pp.  195,  197. 

1898  Membranipora  valdemunita  Hincks:  Waters,  pp.  658,  659,  660,  669. 

1900  V aldemunitella  valdemunita  (Hincks)  Canu,  pp.  353,  369. 

1903a  Oochilina?  valdemunita  (Hincks)  Norman,  p.  595. 

1945  V aldemunitella  valdemunita  (Hincks) : Hastings,  pp.  70,  73. 

lectotype  (here  chosen).  99.5.1.664.  Recent:  Napier.  Specimen  encrusting 
lamellibranch  fragment.  Slide  labelled  “Membranipora  valdemunita’’  by  Jelly. 
Hincks  Collection. 

diagnosis.  V aldemunitella  with  large,  oval  opesia  seldom  provided  with  marginal 
spines  except  for  a pair  near  the  distal  end  and  sometimes  in  the  zooecia  in  the  vicinity 
of  the  ancestrula.  Gymnocyst  umbonate.  Avicularia  spatulate  with  spine-like 
condyles.  Ovicell  bifenestrate,  with  paired  spines  at  the  proximal  angles. 

description.  Zoarium  encrusting. 

Zooecia  pyriform  or  oval,  arranged  alternately  in  longitudinal  rows,  distinctly 
separated  by  shallow  furrows.  Opesia  large,  oval,  occupying  two-thirds  or  more  of 
the  frontal  area,  the  mural  rim  slightly  thickened,  raised,  and  faintly  beaded.  Mural 
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spine-bases  very  rare,  tiny,  but  usually  a pair  near  the  distal  end  of  the  opesia. 
Cryptocyst  marginal,  slightly  developed  proximally.  Gymnocyst  often  broad,  convex, 
tapering  proximally,  bearing  a large,  rounded,  distally-directed  umbo  at  the  proximal 
end  of  the  opesia. 

Avicularia  vicarious,  interzooecial,  spatulate,  the  condyles  strong  and  spinose,  the 
distal  oral  shelf  fairly  broad,  the  rostrum  scarcely  raised. 

Ovicells  hyperstomial,  recumbent  on  the  distal  zooecium,  the  frontal  surface 
bevelled  and  ornamented,  with  a pair  of  deep,  triangular  fenestrae  converging  distally. 
MEASUREMENTS 

Lz  =0-45-0-52  mm.  lz  = 0-25-0-28  mm. 

ho  = 0-28-034  mm.  l0  = o-i7-o-2i  mm. 

remarks.  In  the  Waters  Collection  at  the  Manchester  Museum  there  is  a speci- 
men from  Napier  labelled  “ Membranipora  monostachys  with  ovicell”  and  stated  in 


O 0.5mm. 

Figs.  19,  20.  V aldemunitella  valdemunita  (Hincks). 

Fig.  19.  A number  of  zooecia,  the  lower  right-hand  one  with  a bifenestrate  ovicell.  Note  the  traces  of 
paired  spine-bases  near  the  distal  end  of  the  opesia.  Waters  Collection,  Manchester  Museum. 

Fig.  20.  Lectotype,  99.5.1.664.  Spatulate,  interzooecial  avicularium  showing  the  spine-like  condyles. 

Waters’s  writing  to  be  “pi.  fig.  3-6”  [sfc] . As  it  is  the  only  specimen  in  Waters’s 
collection  of  Napier  fossils  so  labelled,  we  may  assume 1 in  this  case  with  some  certainty 
that  it  is  the  specimen  figured  by  him  (1887a,  pi.  6,  figs.  3,  6). 2 The  colony  is  a 
large  one  and  very  clearly  conspecific  with  Hincks’s  Recent  species,  which  was 
obtained  from  waters  in  the  same  locality  (cf.  Hastings,  1945,  p.  70).  The  zooecia 
in  the  fossil  show  the  paired  distal  spines  much  more  frequently  than  the  Recent 
specimens,  and  the  rarity  of  the  avicularia  in  the  former  is  very  marked.  In  the 
vicinity  of  the  ancestrula  the  zooecia  are  provided  with  numerous  short  spines  (about 
sixteen  in  number),  preserved  even  in  the  fossil  state,  and  these  are  probably  the 
ones  referred  to  by  Waters  (1887a,  p.  45)  in  his  opening  remarks  on  the  species.  They 

1 See  p.  4 for  note  on  the  labelling  of  Waters’s  slides. 

2 See  also  Waters  (1887a,  pp.  41,  71)  where  he  remarks  that  the  figures  mentioned  were  made  from 
the  same  colony. 
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are  not  visible  on  the  younger  generations  of  zooecia  except  for  the  paired  spines 
mentioned  earlier. 

The  specimen  in  the  Jelly  Collection  at  the  Manchester  Museum  labelled  “ Mem- 
branipora  monostachys.  Ooecia.  ? Napier  ” clearly  belongs  to  the  present  species. 

So  far  as  is  known,  V.  valdemunita  has  not  been  recorded  outside  the  New  Zealand 
area. 

As  stated  earlier  (p.  48),  the  fossil  specimen  (D.  32488)  from  Napier  labelled 
“Membranipora  monostachys  B.”  by  Jelly  belongs  to  Electra  ongleyi,  sp.  nov.  (p.  47). 
There  is  also  another  from  near  Napier  similarly  labelled  which  is  Ellisina  incrustans 
(Waters)  (p.  71). 

DISTRIBUTION 
Recent:  Napier. 

Fossil:  [Pliocene]:  Napier. 
specimens.  None. 

OTHER  MATERIAL 

(Fig.  19).  Near  Napier.  1 specimen  encrusting  lamellibranch  fragment.  Slide  labelled  “Mem- 
branipora monostachys  with  ovicell.  Miss  Jelly  Coll.”  by  Waters,  with,  in  pencil,  “pi.  fig.  3-6.”  Waters 
Collection,  Manchester  Museum. 

? Napier.  1 encrusting  specimen.  Slide  labelled  “Membranipora  monostachys.  Ooecia”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 


2.  V aldemunitella  pyrula  (Hincks) 

Fig.  21 

1879a  Membranipora  lineata  (Linnaeus) : MacGillivray,  p.  34,  pi.  26,  figs.  3,  3 a (non  Flustra  lineata 
Linnaeus,  1767,  p.  1301). 

18816  Membranipora  pyrula  Hincks,  p.  3,  pi.  1,  fig.  2. 

1881c  Membranipora  pyrula  Hincks:  Hincks,  p.  253. 

1889  Membranipora  pyrula  Hincks:  Jelly,  p.  162  ( cum  syn.). 

1898  Membranipora  pyrula  Hincks:  Waters,  pp.  658,  659,  660,  665,  689,  pi.  49,  fig.  13. 

1908  Membranipora  pyrula  Hincks:  Canu,  p.  257,  pi.  1,  fig.  10. 

1909  Membraniporina  pyrula  (Hincks)  Levinsen,  pp.  73,  157. 

1926  Pyrulella  pyrula  (Hincks)  Harmer,  p.  225. 

1935  Hincksina  pyrula  (Hincks)  Stach,  p.  140,  text-figs.  iA,  B. 

1945  V aldemunitella  pyrula  (Hincks)  Hastings,  pp.  69  et  seq. 

neotype  (here  chosen) . 99.5.1.623.  Recent:  Curtis  Island,  Bass  Strait.  Speci- 

men encrusting  “ Retepor a.”  Hincks  Collection. 

diagnosis.  V aldemunitella  with  the  opesia  surrounded  by  thick,  overarching 
spines  mounted  on  tuberculate  bases.  Avicularia  spatulate,  the  rostrum  contracted 
distally,  the  condyles  projecting  quite  considerably  into  the  opesia. 

description.  Zoarium  encrusting. 

Zooecia  elongate-oval  or  rounded-quadrate,  arranged  alternately  in  longitudinal 
rows,  distinctly  separated  by  deep  grooves.  Opesia  elongate-elliptical,  entire,  usually 
narrowed  distally.  Cryptocyst  almost  absent,  forming  a narrow  rim  round  the  opesia. 
Mural  rim  thickened  and  raised,  bearing  twelve  to  fourteen  spine-bases.  Gymnocyst 
moderately  well-developed,  convex,  smooth,  without  ornamentation,  often  tapering 
slightly  proximally. 

Avicularia  vicarious,  as  long  as  the  zooecia,  spatulate,  the  rostrum  occupying 
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about  three-fifths  of  the  frontal  area  and  contracting  distally.the  oral  shelf  fairly  wide, 
the  condyles  not  strong  but  extending  far  out  into  the  opesia.  Proximal  opesia 
semicircular. 

Ovicells  hyperstomial,  slightly  wider  than  long,  with  a pair  of  crescentic  fenestrae, 
one  on  either  side  of  the  median  line,  converging  distally  on  the  flattened  frontal  area. 

MEASUREMENTS 

Lz =0-52-0-70  mm.  lz  = 0-28-0-35  mm. 

110=0-38-0-49  mm.  10  = o-i6-o-20  mm. 

Avicularium  h0= 0-33-0 -37  mm.  1Q =0-18-0-21  mm. 

remarks.  The  species  is  common  at  Weka  Pass  and  the  specimens  are  well- 
preserved.  One  zooecium  (in  specimen  D.  36546)  still  has  a number  of  the  arching 
spines  attached  (Fig.  21).  It  is  remarkable  that  the  spines  overarching  the  opesia 
in  this  specimen  appear  to  spring  from  the  internal  cryptocyst  rim  and  not  from  the 

tubercular  spine-bases  themselves.  There  are,  however,  no 
spine-bases  to  be  seen  at  a lower  level  in  the  opesia,  and  it 
must  be  assumed  that  the  spines  collapsed  after  the  death 
of  the  polypide  and,  during  calcification,  became  cemented 
to  the  inner  wall. 

Comparison  with  Recent  material  of  V.  pyrula  from 
Bass  Strait  (99.5.1.622,  623,  624,  Hincks  Coll.)  leaves  no 
doubt  as  to  the  identification.  In  another  specimen  from 
the  same  locality  (99.5.1.674,  Hincks  Coll.),  the  gymnocyst 
is  a good  deal  stronger  and  is  usually  almost  equal  in  length 
to  the  opesia.  The  form  which  MacGillivray  (18866,  p.  103, 
pi.  127,  fig.  1)  figured  from  Port  Phillip  Heads,  Victoria,  is 
represented  by  a specimen  encrusting  “ Retepora  ” (for  which 
this  species  appears  to  have  a partiality)  (99.5.1.675, 
Hincks  Coll.).  The  spines  are  stubby  and  thick  and  do  not  usually  exceed  eight  in 
number,  while  the  ovicell  is  very  squat  and  compressed.  The  ovicells  on  four  other 
specimens  from  Port  Phillip  Heads  (97.5.1.526,  527,  528;  88.11. 14.  112,  Bracebridge 
Wilson  Coll.)  show  much  variation  in  size  and  cover  the  gap  between  the  form  seen 
on  slide  99.5.1.675  and  the  material  from  Bass  Strait. 

Avicularia  are  rare  in  the  Weka  Pass  specimens  but  are  generally  spatulate  and 
closely  resemble  those  of  the  Bass  Strait  material,  though  occasionally  broad,  rounded 
zooecia  may  be  found. 

The  specimens  from  Tarakohe  Quarry  (D.  36548)  and  Oamaru  (D.  36549,  D.  36550) 
are  distinguished  by  the  almost  complete  absence  of  a proximal  gymnocyst,  the 
opesia  occupying  nearly  the  whole  of  the  frontal  area.  The  ovicells  are  quite  charac- 
teristic, however,  and,  in  the  absence  of  better  material  showing  avicularia,  the 
specimens  are  referred  to  this  species. 

The  variety  of  V.  [ Pyrulella ] pyrula  described  by  Canu  & Bassler  (1929,  p.  100, 
pi.  5,  fig.  1 1),  from  Borneo,  is  probably  more  correctly  referred  to  Crassimarginatella 
corbula  (Hincks) — see  p.  56. 


I L 1 1 I 1 

O 0.5  mm. 

Fig.  21.  V aldemunitella  pyrula 
(Hincks).  D.  36546.  Anovi- 
celled  zooecium  with  margi- 
nal spines  still  preserved. 
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It  has  long  been  known  that  some  of  the  Cribrimorpha  have  developed  from 
membraniporine  ancestors  (see  Harmer,  1901,  p.  13),  and  the  Weka  Pass  sequence 
provides  a most  interesting  link  between  the  two  groups  in  the  shape  of  Figularia 
huttoni,  sp.  nov.  (see  p.  183).  This  is  unquestionably  a direct  relative  of  V.  pyrula, 
having  developed  from  the  latter  by  complete  overarching  and  coalescence  of  the 
mural  spines.  The  early  coalescence  of  the  distal  pair  of  spines  to  form  the  primitive 
apertural  bar  of  the  Figulariae  is  seen  in  some  Australian  specimens  of  V.  pyrula 
(e.g.  99.5.1.675,  Hincks  Coll.)  (cf.  Levinsen,  1909,  p.  157).  It  will  be  necessary,  there- 
fore, to  fix  some  arbitrary  boundary  between  V aldemunitella  on  the  one  hand  and 
Figularia  on  the  other.  I would  suggest  that,  in  cases  near  the  transition,  Figularia 
be  used  when  the  species  in  general  shows  no  traces  of  free  frontal  spines  (see  also 
p.  185). 

DISTRIBUTION 

Recent:  East  and  South  Australian  waters. 

Fossil:  Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass.  Patagonian  [Lower 
Miocene]:  Punta  Borja,  Argentina  (Canu).  Pareora,  Otaian  [Middle  Oligocene]: 
Tarakohe  Quarry.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMENS 

D.  36546  (Fig.  21).  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek 
and  Weka  Pass  Stream,  Waipara  S.D.  1 encrusting  specimen.  Sent  by  B.  H.  Mason. 

D.  36547  Locality,  etc.,  as  above.  Numerous  specimens. 

D.  36548  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D. 

1 encrusting  specimen.  Sent  by  B.  H.  Mason. 

D.  36549,  D.  36550  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 

2 encrusting  specimens.  Sent  by  B.  H.  Mason. 


Genus  ALLANTOPORA  Lang 

Allantopora  Lang,  19x4,  p.  436;  Harmer,  1926,  p.  224;  Bassler,  1935,  p.  44. 

genotype  (by  original  designation).  Hippothoa  irregularis  Gabb  & Horn,  1861, 
p.  366.  Cretaceous:  New  Jersey. 

diagnosis.  Zoarium  encrusting.  Zooecia  generally  uniserial,  the  opesia  occupy- 
ing most  of  the  frontal  area,  marginal  spines  present,  cryptocyst  absent.  Gymnocyst 
tapering  proximally.  Ovicells  hyperstomial.  Avicularia  wanting. 

remarks.  Allantopora  is  here  used  in  the  sense  defined  by  Harmer  (1926,  p.  224), 
i.e.  uniserial  Membraniporidae  with  spines  and  ovicells  but  no  avicularia.  Electra 
Lamouroux  and  Pyripora  d’Orbigny  are  similar  but  are  devoid  of  ovicells,  a character 
considered  by  Harmer  as  of  fundamental  importance. 

Allantopora  trigemmata / sp.  nov. 

Figs.  22,  23 

holotype.  D.  36551.  Pareora,  Otaian  [Middle  Oligocene]:  “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  Specimen  encrusting 
both  sides  of  a bilamellar  polyzoan.  Sent  by  B.  H.  Mason. 

1 Lat.,  tri-,  prefix  meaning  “three,”  and  gemmatus,  “furnished  with  buds,”  referring  to  the  triserial 
gemmation. 
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diagnosis.  Allantopora  with  short,  finely  punctate  gymnocyst.  Opesia  large, 
oval,  entire.  Gemmation  triserial.  Ovicell  small,  galeate. 
description.  Zoarium  encrusting. 

Zooecia  irregular,  pyriform,  generally  uniserial  but  separated  by  deep  grooves  when 
clustered,  narrowing  proximally,  with  lateral  buds  given  off  near  the  distal  end. 
Gemmation  triserial.  Opesia  oval,  entire,  surrounded  on  the  thin  mural  rim  by  a row 


22  23 
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Figs.  22,  23.  Allantopora  trigemmata,  sp.  nov.  Holotype,  D.  36551. 

Fig.  22.  Note  that  the  lowest  zooecium  gives  rise  to  three  buds. 

Fig.  23.  Ovicelled  zooecium.  The  frontal  surface  of  the  ovicell  is  broken. 

of  eight  to  ten  small  spine-bases  giving  the  appearance  of  a beaded  margin.  Crypto- 
cyst wanting.  Gymnocyst  seldom  as  long  as  the  opesia,  convex,  finely  punctate. 
Avicularia  not  seen. 

Ovicells  hyperstomial,  distant,  helmet-shaped,  longer  than  wide. 

MEASUREMENTS 

Lz =0*55-0-63  mm.  lz =0*28-0*32  mm. 

h0 =0*38-0*40  mm.  10 =0*19-0*22  mm. 

remarks.  This  species  is  quite  well-preserved  though  the  two  ovicells  present 
are  damaged.  It  is  described  as  “generally  uniserial”  because  gemmation  produces 
triserial  rows  which  may  remain  together  for  a brief  space  before  diverging.  Aborted 
zooecia  often  occur  where  two  separate  rows  converge.  In  this  feature  and  in  appear- 
ance it  very  closely  resembles  Pyripora  catenularia  Fleming  sp.  (1828,  p.  534),  a 
Recent  British  species,  except  for  the  absence  of  an  ovicell  in  the  latter. 
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A.  confinis  Cami  & Bassler  (1935,  p.  6,  pi.  1,  fig.  5),  a specimen  of  which,  from  the 
Balcombian  [Middle  Miocene]  of  Muddy  Creek,  Victoria,  is  in  the  Canu  & Bassler 
Collection  (D.  33550),  has  a thickened,  rounded  mural  rim,  and  the  zooecia  are  smaller 
and  more  rounded  than  those  of  the  present  species.  Neither  Canu  & Bassler’s  figure 
nor  the  specimen  mentioned  shows  any  distinct  sign  of  being  uniserial,  but  un- 
doubtedly the  authors  had  other  material  before  them.  In  the  absence  of  an  ovicell 
this  Australian  species  would  be  more  satisfactorily  placed  in  Pyripora  d’Orbigny, 
which  it  also  resembles  in  having  a slightly  flattened  border  to  the  opesia. 

Pyripora  longicauda  Canu  (1925,  p.  742,  pi.  26,  fig.  1),  from  the  Bartonian  of 
Auvers-sur-Oise,  differs  in  having  a very  convex  and  tapering  gymnocyst  and  its 
mural  rim  thickened  and  raised.  No  ovicell  has  been  found  in  this  species. 

distribution.  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36551  (Figs.  22,  23).  Holotype  (see  above). 

D.  36940  Paratype.  “ Bryozoan  Bed  ” overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu 
S.D.  1 encrusting  specimen.  Sent  by  B.  H.  Mason. 

Genus  ELLISINA  Norman 

Ellisina  Norman,  1903a,  p.  596;  Hastings,  1945,  p.  87  ( cum  lit.). 

Ellisinidra  Canu  & Bassler,  1933,  p.  18  ; Bassler,  1935,  p.  102. 

genotype  (by  original  designation).  Membranipora  levata  Hincks,  1882c,  p.  249; 
1882 d,  p.  467,  pi.  19,  figs.  6,  6a.  Recent : Queen  Charlotte  Islands,  Western  Canada. 

diagnosis.  Zooecia  membraniporine,  with  vicarious  avicularia  and  pore- 
chambers.  Ovicells  prominent,  entozooecial. 

1.  Ellisina  incrustans  (Waters) 

Figs.  24,  25 

1887a  Membranipora  dumerilii  (Audouin) : Waters,  p.  45,  pi.  6,  fig.  4 ( non  Flustra  dumerilii  Audouin, 
1826,  p.  240;  Savigny,  pi.  10,  figs.  121,  122). 

1898  Membranipora  incrustans  Waters,  p.  686,  pi.  47,  fig.  13. 

1903a  Ellisina  incrustans  (Waters)  Norman,  p.  596. 

1945  Ellisina  incrustans  (Waters) : Hastings,  p.  91,  text-fig.  5 ( cum  syn.). 

lectotype  (chosen  by  Hastings,  1945,  p.  91).  87.12.9.313.  Recent:  Challenger 

Stn.  135a,  Inaccessible  Island,  Tristan  da  Cunha.  Challenger  Collection. 

diagnosis.  Ellisina  with  strongly  tuberculated  cryptocyst  and  a small,  transverse 
avicularium.  Ovicell  large,  covered  by  the  cryptocyst  of  the  distal  zooecium ; a small, 
median  carina  present  just  above  the  proximal  margin.  Avicularia  absent  from 
ovicelled  zooecia. 

description.  Zoarium  encrusting. 

Zooecia  stout,  oval,  or  hexagonal,  arranged  quincuncially  in  longitudinal,  diverging 
rows,  distinctly  separated  by  shallow  grooves.  Opesia  oval,  occupying  almost  the 
whole  of  the  frontal  area;  distal  margin  raised  into  a small,  narrow  hood.  Crypto- 
cyst narrow,  strongly  tuberculate,  widest  proximally,  sloping  gently  into  the  opesia, 
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and  extending  proximally  over  nearly  the  whole  frontal  surface  of  the  ovicell  of  the 
proximal  zooecium.  Gymnocyst  small  or  wanting. 

Avicularia  on  the  inovicelled  zooecia  only,  small,  vicarious,  forming  distal  cham- 
bers projecting  frontally,  the  rostrum  raised  and  triangular,  directed  transversely  or 
obliquely  distally,  condyles  small. 

Ovicells  prominent,  entozooecial,  broader  than  long,  usually  with  a small,  median 
carina  or  a transverse  ridge  just  above  the  proximal  margin,  or  occasionally  a tri- 
angular fenestra  on  the  proximal  frontal  surface  exposing  the  entooecium. 

No  spines. 

MEASUREMENTS 

Lz =0*43-0-48  mm.  lz =0*33-0*38  mm. 

h0=o*34-o*39  mm.  l0  = o*22-o*26  mm. 

remarks.  All  the  specimens  are  moderately  well  preserved  and  correspond  very 
well  with  the  lectotype.  The  ovicells  of  the  fossils  are  rather  more  salient  than  those 
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Figs.  24,  25.  Ellisina  incvustans  (Waters).  D.  1402. 

Fig.  24.  Four  ovicelled  zooecia  and  portion  of  a fifth.  The  arrows  indicate  the  probable  direction  of 
budding. 

Fig.  25.  Zooecia  and  adventitious  avicularia  showing  the  probable  direction  of  budding. 

of  the  type,  and  although  prominent,  they  are  covered,  at  least  in  their  distal  parts, 
by  the  tuberculate  cryptocyst  of  the  distal  zooecium,  and  are  hence  regarded  as 
entozooecial  (see  p.  36).  Their  “transverse  ridge’’  marks  the  proximal  limit  of  the 
cryptocyst  of  the  distal  zooecium  as  shown  by  Hastings  (1945,  p.  92,  text -fig.  5). 

The  vicarious  avicularia  are  not  constantly  present,  but  in  one  case  (D.  1402) 
two  have  been  developed,  a smaller  distal  one  of  the  same  nature  surmounting  one  of 
the  usual  size.  The  avicularia  usually  occur  slightly  to  one  side  of  the  median  line 
of  the  parent  zooecium.  In  the  specimen  under  consideration,  there  is  much  evidence 
that  budding  takes  place  from  the  right-hand  distal-lateral  edge  of  each  zooecium 
and  not  directly  distally.  In  one  case,  an  otherwise  normal  zooecium  has  been  dis- 
torted proximally  by  the  oblique  growth  into  it  of  an  ovicelled  zooecium  from  the 
right-hand  side  (Fig.  24).  As  can  be  seen,  it  would  be  difficult  to  suppose  that 
zooecium  B is  the  offspring  of  zooecium  C,  although  it  is  apparently  on  the  same  longi- 
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tudinal  row  as  the  latter.  The  more  reasonable  plan  of  budding  is  shown  by  the 
direction  of  the  arrows.  In  another  case  (Fig.  25),  a very  large  autozooecium  (A) 
appears  to  have  produced  buds  from  both  distal-lateral  angles,  with  the  result  that 
the  normal  zooecium  on  its  left-hand  distal  side  (C)  is  quite  narrowed  and  distorted 
by  the  crowding  effect  of  the  left-hand  bud  (B).  If  distal  budding  were  supposed  to 
take  place,  it  would  be  necessary  to  show  that  the  heterozooecium  (avicularium)  of 
cell  D had  given  rise  to  two  distal  autozooecia  (B  and  C).  Silen  (19426)  has  used 
similar  evidence  to  account  for  the  peculiar  growth  of  some  species  of  Cupuladria, 
Heliodoma,  etc.  [see  also  Stach,  19366,  p.  63,  under  Otionella  cupola  (Tenison-Woods) 
var.  spiralis  (Chapman)].  He  has  shown  that  if  budding  were  to  take  distally  it 
would  be  necessary  to  suppose  that  the  distal  heterozooecium  (in  the  present  case, 
an  avicularium)  gives  rise  to  an  autozooecium,  a doubtful  proposition  since  the 
heterozooecium  is  often  absent  and  in  the  case  of  E.  incrustans  is  always  absent  from 
the  ovicelled  zooecia.  On  the  other  hand,  it  is  easy  to  follow  the  pattern  of  gem- 
mation if  the  theory  of  distal-lateral  budding  is  adopted. 

Waters  (1898,  p.  686)  introduced  Membranipora  incrustans  as  a new  name  for 
part  of  the  material  described  by  Busk  (1884,  p.  63)  as  M.  crassimarginata  var.  b 
incrustans,  but,  as  Hastings  has  shown  (1945,  p.  93),  he  made  an  error  in  his  selection 
of  material  since  that  from  Station  135a  was  not  included  in  Busk’s  report  on  his 
“variety.”  Waters’s  description,  therefore,  amounted  to  a valid  introduction  of  a 
new  species  (Harmer,  1926,  p.  224).  He  also  noted  the  strong  resemblance  between 
the  Tristan  da  Cunha  material  and  the  fossils  from  New  Zealand,  which  probably 
included  the  present  ones,  though  he  recorded  the  locality  as  “Waipukurau”  only 
(1887a,  p.  45).  This  convinced  him  that  the  fossils  did  not  belong  to  Callopora 
(. Membranipora ) dumerilii  (Audouin),  though  he  had  recorded  the  latter  from  the 
Tertiary  of  New  Zealand  on  an  earlier  page  (1898,  p.  680). 

Ellisina  brevis  Canu  & Bassler  (1920,  p.  128,  pi.  25,  figs.  4-6)  from  the  Jacksonian 
[Upper  Eocene]  of  South  Carolina  is  very  similar,  but  has  much  smaller  ovicells  and 
the  avicularian  rostra  are  directed  distally. 

Hastings  (1945,  p.  93)  has  noted  the  close  similarity  of  E.  incrustans  to  E.  con- 
stants Kluge  sp.  (1914,  p.  661,  pi.  34,  fig.  3),  an  Antarctic  species. 

DISTRIBUTION 

Recent:  Tristan  da  Cunha;  Cape  Horn  (Jullien) ; Patagonian  Shelf. 

Fossil:  [Pliocene]:  Napier;  Waipukurau. 

SPECIMENS 

D.  1402  (Figs.  24,  25).  Napier.  1 encrusting  specimen.  Slide  labelled  "Membranipora 
Dumerilii  Aud.”  by  Vine.  Vine  Collection. 

OTHER  MATERIAL 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  "Membranipora  Dumerilii,  Aud.”  by  Waters. 
Waters  Collection,  Manchester  Museum. 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  " Diastopora  perangusta  W.  Membranipora’’ 
by  Waters.  Jelly  Collection,  Manchester  Museum. 

Napier.  1 encrusting  specimen.  Slide  labelled  "Membranipora  Dumerilii’’  by  Jelly.  Jelly  Col- 
lection, Manchester  Museum. 

Near  Napier.  1 specimen  encrusting  Pecten  sp.  Slide  labelled  "Membranipora  monostachys ” by 
Waters.  Jelly  Collection,  Manchester  Museum. 
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2.  Ellisina  pyrijormis  (Canu  & Bassler) 

Fig.  26 

1935  Ellisinidra  pyrijormis  Canu  & Bassler,  p.  5,  pi.  4,  fig.  7. 

1945  Ellisina  antarctica  Hastings,  p.  94,  text-fig.  6. 

lectotype  (here  chosen).  U.S.  National  Museum,  Washington,  D.C.,  No.  85693. 
Balcombian  [Middle  Miocene] : Muddy  Creek,  Victoria.1 

diagnosis.  Small,  encrusting  Ellisina  with  the  cryptocyst  narrow  or  absent. 
Avicularia  small,  distal,  oblique,  enclosing  the  entozooecial  ovicells. 

description.  Zoarium  encrusting. 

Zooecia  delicate,  diamond-shaped,  shallow,  forming  a network,  arranged  quin- 
cuncially  in  diverging  rows,  distinctly  separated  by  grooves.  Opesia  rhomboidal  or 
oval,  entire,  occupying  the  whole  of  the  frontal  area,  the  mural  rim  thin  and  faintly 
tuberculate.  Cryptocyst  narrow  or  wanting.  Gymnocyst  absent. 

Avicularia  small,  vicarious,  placed  distally  to  the  zooecia  on  a somewhat  raised 
prominence,  the  rostrum  slightly  raised,  triangular,  directed  obliquely  distally. 

Ovicells  entozooecial,  generally  longer  than  wide,  tapering  distally  and  immersed 
in  the  distal  avicularium,  with  a small  frontal  umbo. 

Pore-chambers  probably  present.  No  spines. 

measurements  (Zooecium  and  accompanying  avicularium) 

Lz  =0-45-0-49  mm.  lz =0*23-0-28  mm. 

hD =0-28-0-32  mm.  10 =0-19-0-22  mm. 


remarks.  Owing  to  the  fragility  of  the  fossil  material,  it  is  not  possible  to 

determine  the  presence  or  absence  of  pore-chambers, 
but  the  specimens  so  closely  resemble  E.  antarctica 
Hastings  in  external  appearance  that  these  are  almost 
certainly  present.  In  most  cases  the  basal  walls  of  the 
zooecia  are  incomplete  so  that  the  ribs  of  the  lamelli- 
branch  shells  on  which  the  polyzoan  grows  appear 
through  the  opesiae.  On  the  edge  of  one  small  colony 
(D.  36553)  three  avicularia  appear  to  have  established 
themselves  by  regeneration  in  the  opesiae  of  three 
contiguous  zooecia. 

The  specimens  from  Weka  Pass  compare  well  with 
the  type  of  E:  antarctica  (1943.8.4.1),  though  they  show 
no  traces  of  spines.  Hastings  (1945,  p.  96)  has  pointed 
out,  however,  that  successive  zooecia  have  fewer  spines 
and  the  majority  none  at  all.  The  paired  calcareous 
tongues  reaching  across  the  frontal  surface  of  the 
ovicell  from  either  side  in  Recent  forms  are  not  visible 
in  the  fossils,  but  may  be  obscured  by  the  opacity  of  the  ovicell  surface  owing  to 
fossilization. 

The  Tarakohe  Quarry  fossils  are,  unfortunately,  rather  worn  so  that  details  of  the 
1 Dr  R.  S.  Bassler  has  stated  (in  litt.)  that  this  should  be  the  type. 
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Fig.  26.  Ellisina  pyrijormis  (Canu  & 
Bassler).  D.  36552.  Zooecia  with 
distal  avicularia,  the  two  outer- 
most zooecia  with  ovicells  bearing 
a small,  sub-central  umbo. 
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ovicell  are  not  clear,  though  it  is  apparent  that  the  latter  is  immersed  in  the  distal 
avicularium.  There  is  no  doubt  of  the  very  close  relationships  of  the  fossils  from 
both  localities. 

The  Museum  does  not  possess  any  topotypes  of  E.  pyriformis,  but  a specimen 
(D.  35459,  Canu  & Bassler  Coll.)  encrusting  the  base  of  a Selenaria  from  the  Bal- 
combian  beds  at  Balcombe  Bay,  Port  Phillip,  Victoria,  is  unquestionably  conspecific 
with  E.  antarctica  Hastings  and  the  fossils  from  New  Zealand,  though  its  ovicell 
appears  to  lack  the  small  frontal  umbo  seen  on  these  specimens.  Canu  & Bassler’s 
figure  (1935,  pi.  4,  fig.  7)  is  not  very  clear,  but  there  seems  good  reason  to  believe  that 
it  represents  the  same  species  as  the  Australian  fossil  mentioned. 

Canu  & Bassler  used  the  genus  Ellisinidra  Canu  & Bassler  for  their  species  but, 
as  Hastings  has  shown  (1945,  p.  87),  this  genus,  is  an  absolute  synonym  of  Ellisina 
Norman. 

The  “catherine-wheel”  growth  of  the  zoarium  in  this  species  is  very  marked  and 
is  further  evidence  that  this  genus  buds  by  distal-lateral  gemmation  (see  under  E. 
incrustans) . 

DISTRIBUTION 

Recent:  Antarctic  Ocean;  New  Zealand. 

Fossil:  Mitchellian  [Upper  Miocene] : Victoria  (Crespin,  1943,  p.  87).  South- 
land, Waiauan  [Middle  Miocene] : Weka  Pass.  Balcombian  [Middle  Miocene] : 

Muddy  Creek;  Flinders  (Canu  & Bassler);  Balcombe  Bay,  Victoria.  (? Balcombian 
[Middle  Miocene]):  Mt  Gambier,  South  Australia  (Canu  & Bassler).  Pareora, 

Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36552  (Fig.  26),  D.  36553-36555  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction 
of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  4 encrusting  specimens. 
Sent  by  B.  H.  Mason. 

D.  36556  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  1 
encrusting  specimen.  Sent  by  B.  H.  Mason. 


Genus  RETEVIRGULA  Brown 

Retevirgula  Brown,  1948,  p.  109. 

genotype  (by  original  designation).  Membranipora  acuta  Hincks,  1885,  p.  249, 
pi.  7,  figs.  6,  6a,  6b.  Recent : New  Zealand. 

diagnosis.  Encrusting  Membraniporidae,  the  quincuncially  arranged  zooecia 
usually  separated  and  each  united  to  six  others  by  stout  connecting  processes,  often 
shortened  and  even  absent.  Avicularia  rounded,  vicarious,  with  raised,  triangular 
mandible  often  with  complete  cross-bar,  placed  in  the  longitudinal  lines  of  zooecia 
and  connected  by  processes  to  four  adjacent  zooecia.  Ovicell  hyperstomial,  recum- 
bent, with  a small,  crescentic  fenestra  or  subcircular  foramen  in  the  ectooecium, 
crowned  by  the  interzooecial  avicularium  when  present.  Zooeciules  often  developed 
in  place  of  true  zooecia.  Pore-chambers  wanting. 
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Retevirgula  acuta  (Hincks) 

Figs.  27-29 


1885  Membranipora  acuta  Hincks,  p.  249,  pi.  7,  figs.  6,  6a,  6b. 

1898  Membranipora  acuta  Hincks:  Waters,  pp.  657,  659,  660,  662. 


lectotype  (here  chosen).  99.5.1.530.  Recent:  [Napier],  New  Zealand.  Speci- 
men encrusting  lamellibranch  shell.  Slide  labelled  ‘'Membranipora  acuta  Hks.”  by 
Jelly.  Hincks  Collection. 

diagnosis.  Retevirgula  usually  bearing  a pair  of  stout,  tubular  spines  on  the 
apertural  margin  almost  level  with  the  base  of  the  operculum. 
description.  Zoarium  encrusting. 

Zooecia  oval,  usually  distant  and  forming  a reticulum,  arranged  quincuncially, 
each  zooecium  connected  to  the  six  adjacent  zooecia  by  stout  processes,  the  latter 
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Figs.  27-29.  Retevirgula  acuta  (Hincks). 

Fig.  27.  Syntype,  99.5.1.529.  Original  specimen  of  “Membranipora  acuta  var.”  Recent:  New  Zealand. 

Zooecia,  avicularia,  and  zooeciules.  Interconnecting  processes  obscured. 

Fig.  28.  Lectotype,  99.5.1.530.  Four  zooecia  showing  the  interconnecting  processes  and  the  intermediate 
avicularia.  The  membraniporine  operculum  is  also  shown. 

Fig.  29.  Syntype,  99.5.1.528.  Recent:  New  Zealand.  Ovicelled  zooecium  with  avicularium  surmounting 
the  ovicell. 


often  reduced  and  inconspicuous.  Opesia  occupying  almost  the  entire  frontal  area. 
Cryptocyst  forming  a very  narrow,  raised,  beaded  margin  round  the  opesia.  Gymno- 
cyst  vestigial,  slightly  tapering  proximally.  A pair  of  stout,  tubular  spines,  one  on 
either  side  of  the  mural  rim  just  proximally  to  the  operculum.  Immature  zooeciules 
often  present. 

Avicularia  single,  vicarious,  with  broad,  triangular  rostrum  with  complete  cross- 
bar, the  rostrum  raised  and  directed  distally;  the  whole  occupying  a globular 
chamber  placed  in  the  longitudinal  line  of  the  zooecia  half-way  along  the  interzooecial 
connecting  processes. 
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Ovicells  hyperstomial,  recumbent,  smooth,  with  a faint,  longitudinal,  median 
carina  and  an  everted,  proximal,  upper  edge  exposing  the  entooecium  in  a narrow, 
crescentic  fenestra,  the  distal  extremity  of  the  ovicell  crowned  by  the  interzooecial 
avicularium. 

Rosette-plates— distal,  one;  lateral,  four. 

MEASUREMENTS 

Lz =0-33-0-45  mm.  lz =0-22-0-25  mm. 

h0  = o-25-o-28  mm.  I0=o-i6-o-i9  mm. 

remarks.  The  above  description  refers  to  Recent  material,  a fossil  specimen 
being  noted  below. 

Four  syntypes  are  preserved  in  the  Hincks  Collection  (99.5.1.528-531).  The 
lectotype  has  been  chosen  for  its  clear  display  of  the  distant  zooecia  with  their  reti- 
culate connecting  processes  (Fig.  28).  The  colony  does  not  bear  ovicells  but  these 
are  abundant  on  the  remaining  specimens  (Fig.  29).  Specimen  99.5.1.529,  labelled 
“ Membranipora  acuta  var.”  by  Jelly,  is  evidently  the  one  referred  to  by  Hincks  (1885, 
p.  249)  in  his  final  paragraph  as  having  “a  number  of  tubercles,  with  an  orbicular 
orifice  on  the  summit.”  These  occur  haphazardly  in  the  colony  (Fig.  27),  either  singly 
or  in  groups,  and  are  regarded  as  immature  zooecia  (zooeciules)  (see  p.  48,  footnote). 
Why  this  process  of  “abortion”  should  have  occurred  in  this  particular  colony  is  not 
clear,  as  the  zooecia  surrounding  the  zooeciules,  and  in  some  cases  budded  from  them, 
appear  to  be  perfectly  developed  and  not  crowded  or  restricted  in  their  growth  by 
obstructions.  Such  obstructions  seem  to  account  for  the  aborted  zooecia  of  other 
species. 

A small  encrusting  specimen,  too  poorly  preserved  for  figuring,  from  the  Castle- 
clifhan  beds  at  Castlecliff,  belongs  to  this  species.  The  reticulations  are  clearly  seen, 
but  the  zooecia  are  so  closely  packed  that  the  interzooecial  avicularia  are  seldom 
present.  In  fact,  so  crowded  are  the  zooecia  that  two  of  them  have  merged  as  one 
at  their  distal-lateral  edges  and  the  boundary  wall  has  there  been  lost.  There  are  no 
ovicells  and  the  paired,  tubular  spines  on  the  mural  rim  can  only  be  seen  in  one  or 
two  places. 

The  syntypes  of  this  species  mentioned  earlier  were  probably  collected  from 
Napier,  as  a similar  specimen  (88.1.26.8,  Jelly  Coll.)  is  labelled  with  that  locality,  and 
this  was  the  only  record  of  the  species  given  by  Hamilton  (1898,  p.  195). 

DISTRIBUTION 

Recent:  Napier. 

Fossil:  Wanganui,  Castleclifhan  CU3  [Upper  Pliocene]:  Castlecliff. 

SPECIMEN 

D-  36557  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  1 specimen  encrusting  Polyzoan.  Collected  by 
C.  A.  Fleming. 
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Genus  FOVEOLARIA  Busk 

Foveolaria  Busk,  1884,  p.  68;  Harmer,  1926,  p.  246  {cum,  lit.)]  Bassler,  p.  116. 

genolectotype  (chosen  by  Canu,  1900,  p.  381)  b Foveolaria  elliptica  Busk,  1884, 
p.  68,  pi.  23,  figs.  5,  5 a-c.  Recent:  Bass  Strait. 

diagnosis.  Zoarium  erect,  bifurcating.  Branches  free  or  retiform,  vincularian, 
unilamellar,  or  bilamellar-foliaceous.  Cryptocyst  thick,  descending  steeply  into  the 
opesia.  Avicularia  unilateral  on  the  proximal  gymnocyst,  with  pointed  rostrum. 
Ovicells  hyperstomial. 


Foveolaria  marwicki ,2  sp.  nov. 

Fig.  30 

holotype.  D.  36558.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of 
Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Portion  of  a 

vincularian  stem.  Sent  by  B.  H.  Mason. 

diagnosis.  Vincularian  Foveolaria  with  avicu- 
laria placed  to  one  side  at  the  proximal  extremity  of 
the  gymnocyst  and  deeply  immersed  in  it. 

description.  Zoarium  free,  erect,  cylindrical, 
vincularian,  dichotomously  branching. 

Zooecia  hexagonal,  arranged  quincuncially  in 
longitudinal  rows,  12-  to  14-serial,  indistinctly 
separated  by  high  dividing  walls  broadly  triangular 
in  cross-section.  Opesia  oval  or  sub-quadrate,  longer 
than  wide,  occupying  two-thirds  of  the  frontal  area. 
Cryptocyst  depressed,  finely  tuberculate,  most  de- 
veloped proximally,  almost  absent  distally,  forming 
a descending  rim  round  the  opesia.  No  marginal 
spines.  Gymnocyst  very  small. 

Avicularia  unilateral,  deeply  immersed  in  the 
gymnocyst  at  the  extreme  proximal  corner  of  the 
zooecium,  i.e.  at  a distance  from  the  opesia,  the 
rostrum  slightly  raised  and  directed  transversely  or  obliquely  proximally. 

Ovicells  not  seen. 

MEASUREMENTS 

Lz =0-65-072  mm.  h =0-39-0*45  mm. 

h0 =0-42-0-48  mm.  1G  = 0-25-0-29  mm. 

Diameter  of  branches  = 1-3-1 -8  mm. 

remarks.  The  species  is  distinguished  by  the  close  packing  of  the  zooecia,  the 
opesiae  of  which  are  separated  by  relatively  thin  dividing  walls,  by  the  smallness  of 

1 Cf.  Waters  (18896,  p.  11)  who  states  “Perhaps  this  [. Foveolaria  elliptica  Busk]  may  have  to  be  taken 
as  the  type  of  a genus  Foveolaria.” 

2 After  Dr  J.  Marwick. 


iiiiii 

O 0.5  mm. 


Fig.  30.  Foveolaria  marwicki,  sp.  nov. 
Holotype,  D.  36558.  Four  zooecia 
in  a vincularian  ramus. 
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the  proximal  area  and  by  the  distant  avicularia.  In  these  characters  it  differs  from 
F.  elliptica  Busk,  which  also  has  a descending  cryptocyst  rim  to  the  opesia. 

This  species,  together  with  Odontionella  cy clops  (Busk)  (see  p.  80),  appears  to 
be  the  oldest  fossil  record  of  Foveolaria,  the  Australian  species,  F.  curdiensis , sp.  nov. 
(see  below),  coming  from  deposits  generally  regarded  as  Lower  to  Middle  Miocene  in 
age. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene]:  All  Day  Bay; 

Oamaru. 

SPECIMENS 

D.  36558  (Fig.  30).  Holotype  (see  above). 

D.  36560,  D.  36561  Paratypes.  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T, 
Oamaru  S.D.  2 vincularian  specimens.  Sent  by  B.  H.  Mason. 

D.  36559  Paratypes.  Locality,  etc.,  as  above.  Numerous  vincularian  specimens. 

D.  36970  Paratype.  Base  of  Kakanui  Limestone,  Campbells  Beach,  All  Day  Bay.  1 vincu- 
larian specimen.  Collected  by  J.  Marwick. 


Note:  The  following  species  has  not  been  discovered  in  New  Zealand,  either  living  or  fossil, 
but  it  is  of  wide  distribution  in  the  Australian  Tertiaries  and  has  an  important  bearing  on  two  New 
Zealand  species,  namely,  Tretosina  arcifera  Canu  & Bassler  (p.  51)  and  Foveolaria  marwicki,  sp. 
nov.  (p.  76). 

Foveolaria  curdiensis / sp.  nov. 

Fig-  3i 

1881  Membranipora  macrostoma  (Reuss)  (in  Vinculariae  forma)  Waters,  p.  323,  pi.  14,  figs.  18,  19 
(non  Cellaria  macrostoma  Reuss.  1848,  p.  64,  pi.  8,  figs.  5,  6). 

Non  1882a  Membranipora  macrostoma  (Reuss):  Waters,  p.  262  (?  =Crassimarginatella  sp.). 

Non  1883  Membranipora  macrostoma  (Reuss):  Waters,  p.  433  ( = Tretosina  arcifera  Canu  & Bassler, 
1927a,  p.  3,  pi.  1,  fig.  6). 

1895  Membranipora  macrostoma  (Reuss):  MacGillivray,  p.  36,  pi.  4,  figs.  15,  16. 

holotype.  D.  35981.  (PBalcombian  [Middle  Miocene]):  Curdies  Creek,  S.W.  Victoria. 

Slide  labelled  “Membranipora  macrostoma  Reuss”  by  Jelly  (the  shorter,  narrower  specimen). 
Hincks  Collection. 

diagnosis.  .Vincularian  Foveolaria  with  elongate-ovate  opesia  and  coarsely  tuberculate 
cryptocyst.  Avicularium  globular,  salient,  placed  at  the  proximal  extremity  of  the  zooecium, 
its  rostrum  directed  laterally. 

description.  Zoarium  subcylindrical  or  bilamellar-lobate,  dichotomously  branching. 

Zooecia  pyriform,  arranged  alternately  in  longitudinal  rows,  8-serial,  distinctly  separated  by 
a thickened  salient  thread  or  a deep  groove.  Opesia  elongate-oval,  occupying  three-quarters  or 
more  of  the  frontal  area.  Cryptocyst  well-developed,  especially  proximally,  almost  absent  distally, 
strongly  tuberculate,  sloping  gently  at  first  and  then  steeply  into  the  opesia.  Gymnocyst  slight. 

Avicularia  large,  raised  and  somewhat  globular,  the  pointed  rostrum  directed  laterally,  placed 
on  the  gymnocyst  at  the  proximal  extremity  of  the  zooecium,  occasionally  absent. 

Ovicells  not  seen. 

measurements 

Lz=0'70-o-8o  mm.  lz=o-35-o-38  mm. 

ho=o-50-0-53  mm.  l0=o-22-o-24  mm. 

remarks.  In  some  characters,  particularly  in  regard  to  the  close  packing  of  the  zooecia  and 
1 Referring  to  its  occurrence  at  Curdies  Creek,  S.W.  Victoria. 
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the  distant  avicularia,  the  Oamaru  fossil  species,  F oveolaria  marwicki,  sp.  nov.,  strongly  resembles 
a fossil  species  from  Curdies  Creek,  S.W.  Victoria,  identified  by  Waters  (1881,  p.  323)  as  “ Mem- 

branipora  macrostoma  Reuss,”  and  later  found  at  a number 
of  Australian  localities.  Waters’s  species  is  neither  Cellaria 
macrostoma  Reuss  (1848,  p.  64,  pi.  8,  figs.  5,  6)  nor  is  it  the 
same  as  Setosellina  coronata  Hincks  sp.  (188m,  p.  147,  pi.  10, 
fig.  1),  as  stated  by  MacGillivray  (1895,  p.  36).  It  is  a 
F oveolaria  and  differs  from  F.  marwicki  in  having  a relatively 
longer  opesia,  a more  coarsely  tuberculate  cryptocyst,  and 
8-serial,  subcylindrical  or  bilamellar  branches.  The  avicularium, 
moreover,  forms  a somewhat  globular  chamber  near  the  centre 
line  of  the  zooecium  at  its  extreme  proximal  end.  The  name 
Foveolaria  curdiensis  is  here  proposed  for  this  distinctive 
species.  According  to  MacGillivray  (1895,  p.  36)  it  has  a 
wide  distribution  in  the  Australian  Tertiary  sequence. 

It  has  been  shown  earlier  (p.  52)  that  the  species  from 
Muddy  Creek,  Victoria,  which  Waters  (1883,  p.  433)  identified 
with  Reuss’s  species,  belongs  to  Tretosina  arcifera  Canu  & 
Fig.  31.  Foveolaria  curdiensis,  sp.  Bassler 

bon  of  ° a*  ^ "vi ncMar  ian 1 "ramus  Cellaria  macrostoma  Reuss  shows  no  trace  of  the  proximal 

showing  the  salient  avicularia.  avicularium,  and  it  is  unlikely  that  Reuss  would  have  neglected 
The  semicircular  impression  on  figUre  this,  since  he  depicts  and  describes  " Nebenporen  ” on 

avicularian  chamber.  other  species.  In  a later  work  (1869,  p.  274,  pi.  33,  figs..  12, 

13)  Reuss  figured  Biflustra  ( Cellaria ) macrostoma  with  cavities 
on  the  distal  margin  of  each  zooecium  (probably  vestigial  ovicells)  and  not  on  the  proximal 
gymnocyst. 

distribution.  Mitchellian  [Upper  Miocene]:  Victoria  (Crespin,  1943,  p.  89).  Balcombian 
[Middle  Miocene] : Balcombe  Bay,  Victoria.  (?  Balcombian — [Middle  Miocene]) : Curdies  Creek, 
S.W.  Victoria. 

SPECIMENS 

D.  35981  (Fig.  31).  Holotype  (see  above). 

D.  1200,  D.  1962  Paratypes.  Curdies  Creek,  S.W.  Victoria.  Slides  labelled  " Vincularia  macrostoma 
Rss.”  by  Jelly.  Jelly  Collection. 

D.  35480  Paratypes.  Balcombe  Bay,  Victoria.  7 specimens  on  slide  labelled  “ Ellisinidr a macro  stoma 
(Waters).”  Canu  & Bassler  Collection. 


Sub-genus  ODONTIONELLA  Canu  & Bassler 

Odontionella  Canu  & Bassler,  Feb.  1917,  p.  12  [non  Odontionella  Faura  y Sans  & Canu,  Sept.  1917,  p.  122 
—Acanthodesia  Canu  & Bassler,  1919,  p.  79) ; Canu  & Bassler,  1920,  p.  256;  Canu  & Bassler,  1923, 
p.  64;  Harmer,  1926,  pp.  234,  235;  Bassler,  1935,  p.  158;  Uttley,  1949,  p.  181. 

sub-genotype  (by  original  designation).  Membranipora  hians  Hincks,  1885,  p. 
248,  pi.  7,  fig.  5.  Recent:  New  Zealand=M.  cyclops  Busk,  1854,  p.  61,  pi.  65,  fig.  3. 
Recent:  New  Zealand. 

diagnosis.  Zoarium  free,  erect,  bilamellar-foliaceous ; or  loosely  encrusting. 
Zooecia  membraniporine,  the  frontal  membrane  depressed  in  older  zooecia  by  calcifi- 
cation of  the  surrounding  walls.  Cryptocyst  small,  in  the  form  of  a comb-like  process 
projecting  distally  and  descending  into  the  proximal  part  of  the  opesia.  Adventitious 
avicularia  on  the  proximal  gymnocyst.  Ovicells  hyperstomial,  deeply  immersed  in 
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mature  zooecia.  Operculum  (in  Recent  specimens)  with  a distal  membranous  ex- 
tension beyond  the  marginal  sclerites.  A pair  of  spines  usually  present  near  the 
distal  end  of  the  opesia. 

remarks.  Faura  y Sans  & Canu’s  work  bears  the  date  “ 1916”  on  the  title-page, 
but  a letter  from  the  President  of  the  Institucio  Catalana  d’Historia  Natural  of 
Barcelona,  Senor  J.  R.  Bataller,  dated  July  31st,  1946,  states  that  “La  fecha  real 
de  esta  publicacion  (Treballs,  vol.  2)  fue  Septembre  de  1917  que  corresponde  buro- 
craticamente  al  ano  1916.”  Canu  & Bassler’s  paper,  in  which  Odontionella  was  intro- 
duced, was  published  in  February  1917,  and,  therefore,  has  priority. 

In  instituting  the  genus,  Canu  & Bassler  stated  that  Odontionella  embraced  the 
Membranipora  hians  Group  (No.  13)  of  Waters  (1898,  p.  669),  which  included  Flustra 
savartii  Audouin  (1826,  p.  240;  Savigny,  pi.  10,  figs,  io1,  io2)  and  Membranipora 
occultata  Waters  (1887a,  p.  48,  pi.  6,  figs.  12,  13;  pi.  8,  fig.  40).  They  placed  the 
genus  in  Section  1 of  their  new  group  Membraniporae,  i.e.  without  ovicells,  and  gave 
a very  inadequate  diagnosis  adopted  from  Waters  (1898,  p.  661). 

By  the  time  the  detailed  volume  dealing  with  the  North  American  Early  Tertiary 
faunas  had  appeared  in  1920,  Canu  & Bassler  had  become  aware  that  Odontionella 
possessed  an  ovicell,  but  for  some  unknown  reason  they  referred  the  genus  to  the 
family  Aspidostomatidae,  having  transferred  F.  savartii  Audouin  to  Acanthodesia. 
Their  new  diagnosis  (1920,  p.  256)  seems  to  have  little  relation  to  the  actual  charac- 
ters of  the  syntypes  of  Membranipora  hians  Hincks,  which  are  preserved  in  the 
Museum.  For  instance,  they  say,  “The  opesium  is  not  symmetrical.  The  proximal 
border  of  the  opesium  bears  irregular  spinous  processes,  short,  flat,  more  or  less  wide. 
The  opesiular  indentations  are  disymmetrical  . . .”  On  all  the  type-slides  of  M. 
hians  Hincks  (97.5.1.511,  Bracebridge  Wilson  Coll.;  99.5.1.588-591,  Hincks  Coll.; 
88.1.26.2,  Jelly  Coll.),  and  that  of  M.  cyclops  Busk  (54.11. 15. 220,  Busk  Coll.),  the 
opesiae  are  quite  symmetrical;  the  proximal  border  does  not  bear  any  “irregular 
spinous  processes  ” (unless  this  refers  to  the  denticulate  cryptocyst  plate,  which  cannot 
be  termed  “spinous”  under  any  circumstances) ; and  finally,  there  appears  to  be  no 
trace  of  opesiular  indentations.  The  presence  of  the  latter  seems  to  be  the  main 
reason  given  by  Canu  & Bassler  for  placing  the  genus  in  the  Aspidostomatidae,  a 
position  still  given  to  it  in  1935  by  Bassler  (pp.  26,  158). 

It  seems  obvious  that  Canu  & Bassler  relied  for  their  identification  on  photo- 
graphs and  figures  only.  On  examining  their  1923  Monograph  (p.  66,  text-fig.  9H), 
one  concludes  that  their  constant  adherence  to  and  insistence  on  the  asymmetry  of 
M.  hians  was  owing  to  their  having,  in  actual  fact,  a photograph  of  M.  tessellata 
Hutton  (1873,  p.  96)  [ = Odontionella  cyclops  (Busk)  var.  tessellata  Hutton  var.]. 

The  reasons  for  removing  Odontionella  from  the  Aspidostomatidae  are:  (a)  the 
ovicell  is  hyperstomial  and  does  not  possess  the  independent  orifice  characteristic  of 
the  Pseudostega  (see  Harmer,  1926,  pp.  190,  322) ; (b)  spines  are  present,  a feature 
unknown  in  the  Aspidostomatidae. 

Odontionella  is  probably,  at  most,  a sub-genus  of  Foveolaria  Busk.  Dr  Hastings 
allows  me  to  state  that  she  is  inclined  to  believe  that  they  are  synonyms,  for,  although 
the  genotype  of  Foveolaria,  F.  elliptica  Busk,  does  not  bear  a pectinate  process  in  the 


8o 


TERTIARY  CHEILOSTOMATA  OF  NEW  ZEALAND 


proximal  opesia,  she  has  found  that  F.  retiformis  Harmer  (1926,  p.  247,  pi.  14,  figs. 
21-23;  text-fig.  6)  possesses  a very  short  denticulate  plate,  so  that  a gradation  of 
decreasing  size  in  the  plate  can  be  traced  from  0.  cyclops  through  F.  retiformis  and 
F.  tubigera  Busk  to  F.  elliptica.  If  this  is  so  the  diagnosis  of  Foveolaria  will  have  to 
be  modified  to  include  those  species  with  more  than  one  avicularium  on  the  proximal 
gymnocyst. 

In  the  meantime  Odontionella  is  used  here  for  those  species  of  Foveolaria  with 
prominent  pectinate  processes.  Similar  processes  are  present  in  many  species  of 
Acanthodesia,  notably  A.  savartii  (Audouin)  var.  cetrata  Harmer  (1926,  p.  216,  pi.  13, 
fig.  15),  a feature  which  probably  prompted  Faura  y Sans  & Canu  (1917,  p.  122)  to 
place  Flustra  savartii  Audouin  in  their  Odontionella. 

In  the  youthful  stage  the  frontal  membrane  of  Odontionella  is  level  with  the  top 
of  the  opesia  and  the  avicularia  are  borne  on  short  columns.  Calcification  soon 
builds  up  the  walls,  which  give  the  cryptocyst-shelf  its  depressed  appearance,  and  the 
avicularia  become  immersed  except  for  their  frontal  surfaces. 


1 . Odontionella  cyclops  (Busk) 

Figs.  32-34 

1854  Membranipora  cyclops  Busk,  p.  61,  pi.  65,  fig.  3. 

1873  Membranipora  cyclops  Busk:  Hutton,  p.  96. 

1885  Membranipora  Mans  Hincks,  p.  248,  pi.  7,  fig.  5. 

1887a  Membranipora  lacroixii  (Audouin)  var.  grandis  Waters,  p.  45,  pi.  6,  fig.  1. 

1888  Membranipora  cyclops  Busk:  Jullien,  p.  76. 

1895  AmpMblestrum  occultatum  (Waters)  MacGillivray,  p.  43,  pi.  5,  fig.  15. 

1898  Membranipora  Mans  Hincks:  Waters,  pp.  655,  656,  660,  661,  669,  687,  688,  pi.  48,  fig.  16; 
pi.  49,  figs.  15,  16. 

1906  Membranipora  Mans  Hincks:  Waters,  p.  13,  pi.  1,  fig.  12. 

Non  1923  Odontionella  occultata  (Waters)  Canu  & Bassler,  pp.  64,  65,  66  (=0.  cyclops  (Busk)  var. 
tessellata  Hutton  var.). 

1929  Odontionella  occultata  (Waters) : Livingstone,  p.  70. 

1949  Odontionella  ( cyclops ) Busk  [sic]:  Uttley,  p.  181. 

lectotype  (here  chosen).  54.11. 15. 220.  Recent:  New  Zealand.  Specimen  in 
two  bilamellar  fragments  evidently  from  one  colony  and  mounted  to  show  opposite 
surfaces.  Busk  Collection. 

diagnosis.  Odontionella  with  symmetrical  opesia  deeply  set  in  mature  zooecia. 
Proximal  pectinate  process  strong.  Ovicell  hyperstomial,  immersed,  with  a tri- 
angular frontal  fenestra.  Avicularia  single  or  paired,  placed  on  the  gymnocyst  at 
the  proximal  corners  of  the  opesia. 

description.  Zoarium  encrusting;  or  free,  erect,  bilamellar-foliaceous ; or 
subcylindrical,  vincularian. 

Zooecia  quadrate,  deep,  arranged  quincuncially  in  longitudinal  rows,  distinctly 
separated  by  grooves.  Opesia  rounded-oblong,  expanding  proximally,  surrounded 
by  a narrow,  cryptocyst-shelf  deeply  depressed  in  mature  zooecia.  Proximal  crypto- 
cyst in  the  form  of  a gently  arched  pectinate  process  jutting  and  often  expanding 
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distally  into  the  proximal  end  of  the  opesia,  often  directed  obliquely  downwards. 
Gymnocyst  well-developed,  almost  as  long  as  the  opesia,  becoming  heavily  calcified 
but  always  perforated  by  three  or  four 
small  pores  arranged  at  the  angles  of 
a trapezium,  the  distal  pores  corre- 
sponding with  the  bases  of  the  avi- 
cularia,  the  proximal  pair  appearing  on 
the  frontal  surface  as  deep,  triangular 
pits. 

Avicularia  adventitious,  either  one 
large  and  unilateral,  or  paired  and 
small,  situated  at  the  proximal  corners 
of  the  opesia,  their  triangular  rostra 
directed  outwards  obliquely  distally; 
sometimes  absent. 

Ovicells  hyperstomial,  immersed  by 
calcification  in  mature  zooecia  and  then 
having  the  form  of  a shallow  tunnel  on 
the  proximal  gymnocyst  of  the  next 
distal  zooecium,  a triangular  fenestra 
on  the  proximal  frontal  surface  exposing 
the  entooecium. 

Rosette-plates : (a)  distal,  two  to 

three;  ( b ) lateral,  seven  to  eight  ar- 
ranged in  a straight  line  along  the 
upper  half  of  the  wall. 

No  pore-chambers  present.  Oral  spines  not  seen. 

MEASUREMENTS 

Lz =0-52-0-58  mm.  12=0-32-0-38  mm. 

h0 =0-29-0-36  mm.  1Q =0-22-0-28  mm. 

remarks.  The  ovicell  of  this  species  and  its  variety  tessellata  (see  below)  under- 
goes a remarkable  change  in  maturity  when  calcification  has  taken  place.  The  frontal 
fenestra  usually  remains  clear,  but  the  calcified  cover  is  interrupted  by  three  large, 
triangular  lacunae  joined  together  at  their  apices  just  above  the  frontal  fenestra. 
This  produces  a prominent,  trifoliate  marking  on  the  ovicell  (Fig.  35).  It  is  usually 
not  distinctly  displayed  on  the  fossils  but  a fine  example  of  a Recent  specimen  with 
numerous  ovicells  thus  marked  is  seen  in  Slide  97.5. 1.5 11 — a syntype  of  Membranifiora 
Mans  Hincks. 

The  species  is  common  at  Weka  Pass,  and  the  fossils  are  very  regularly  developed 
and  uniform.  The  pectinate  process  is  strong  and  descends  steeply,  and  it  is  interest- 
ing to  note  here  that,  in  discussing  the  same  feature  in  Acanthodesia  savartii  (Audouin) 
var.  cetrata,  Harmer  (1926,  p.  217)  suggested  that  the  process  may  serve  to  prevent 
the  frontal  membrane  from  being  drawn  too  far  down  by  the  contraction  of  the  parietal 
6 
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Figs.  32-34.  Odontionella  Cyclops  (Busk). 

Fig.  32.  D.  36562.  Four  zooecia. 

Fig.  33.  D.  36564.  Interior  of  frontal  area  of  a zooeci- 
um showing  the  pores  which  perforate  the  proximal 
gymnocyst. 

Fig.  34.  D.  36563.  Ovicelled  zooecium  showing  the 
prominent,  triangular  frontal  fenestra.  An  avi- 
cularium  of  the  adjacent  zooecium  on  the  right  is 
also  shown. 
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muscles  during  evagination  of  the  polypide.  This  is  unlikely,  however,  in  the  present 
species  as  the  process  is  often  found  descending  almost  vertically  [e.g.  in  0.  cyclops 
var.  tessellata  (Hutton)],  and  in  any  case  there  are  many  genera  without  such 
processes. 

The  material  from  Dovedale  Stream,  North  Canterbury,  is  not  well-preserved, 
but  it  is  easily  identified.  Two  of  the  fragments  (D.  36567)  are  apparently  vincu- 
larian,  probably  16-  to  20-serial.  The  gymnocyst  is  sometimes  longer  than  the  opesia, 
and  the  avicularia  are  of  uniform  size,  single  or  paired. 

The  Oamaru  fossils  are  readily  placed  in  this  species  though  the  avicularia  are 
difficult  to  identify.  The  characteristic,  immersed  ovicells  are  present. 

The  lectotype  of  0.  cyclops  consists  of  two  fragments,  one  of  which  has  the  some- 
what diamond-shaped  opesiae  furnished  with  crenulated  margins  figured  by  Busk 
(1854,  pi.  65,  fig.  3).  Busk  rather  exaggerated  the  depth  of  the  separating  grooves 
between  the  zooecia  of  this  fragment,  though  they  are  more  conspicuous  than  those 
on  the  opposite  surface  of  the  second  one.  The  latter  is  identical  with  the  type- 
specimens  of  M.  Ilians  Hincks,  1885,  which,  as  noted  above,  is  regarded  as  a synonym 
of  Busk’s  species. 

Jelly  (1889,  p.  143)  recorded  M.  cyclops  Busk  as  a synonym  of  Cellepora  appendi- 
culata  Reuss  (1848,  p.  96,  pi.  11,  fig.  22),  but  there  is  little  doubt  that  Reuss’s  descrip- 
tion and  figure  are  of  a species  closely  related  to  Amphiblestrum  flemingii  (Busk),  a 
fact  noted  by  Waters  (18 87a,  p.  48)  under  Membranipora  trifolium,  S.  Wood.  In 
this  connexion  also  it  is  of  interest  to  note  that,  in  the  legend  to  plate  11  of  the 
Museum  copy  of  Reuss’s  work,  there  appears  against  “22.  Cellepora  appendiculata 
m.”  the  note  “ M . flemingii”  in  Busk’s  handwriting. 

Jelly  (1889,  p.  150)  was  also  incorrect  when  she  distinguished  M.  cyclops  Hutton 
from  M.  cyclops  Busk.  Hutton’s  identification  (1873,  p.  96)  was  correct,  as  shown 
by  a specimen  (75.1.5.68)  presented  by  him  to  the  Museum.  It  is  rather  interesting, 
as  it  is  a portion  of  the  growing  edge  of  a colony  in  which  the  proximal  avicularia  are 
seen  in  various  stages  of  development.  The  youngest  zooecia  have  a smooth,  rather 
transparent  gymnocyst  perforated  by  two  to  four  large  pores.  In  the  progressively 
older  zooecia,  one  or  two  of  these  pores  on  each  zooecium  become  surrounded  or 
divided  off  by  walls  which  begin  to  rise  rapidly  and  become  strengthened  by  further 
material  at  their  bases,  the  hollow  elevations  being  occupied  by  the  avicularia. 

Waters’s  description  (1887a,  p.  45,  pi.  6,  fig.  1)  of  a fossil  from  Napier  under  the 
name  of  “ Membranipora  Lacroixii  (Aud.)  var.  grandis”  clearly  refers  to  0.  cyclops. 
This  is  confirmed  by  a bilamellar  specimen  (D.  32513,  Hincks  Coll.)  from  Waipukurau 
Gorge,  which  is  a fine  example  of  0.  cyclops  with  small,  paired  avicularia,  or  sometimes 
a single,  very  large  one. 

The  fossil  from  Petane  (D.  1404,  Vine  Coll.)  appears  to  be  without  avicularia 
but  is  otherwise  identical  with  the  remaining  material. 

It  is  almost  certain  that  MacGillivray  had  a heavily  calcified  specimen  of  0.  cyclops 
before  him  when  he  described  Amphiblestrum  occultatum  (Waters)  from  Bairnsdale 
(1895,  p.  43,  pi.  5,  fig.  15).  The  figure  shows  no  trace  of  the  irregular  spiny  processes 
displayed  by  Membranipora  occultata  Waters  = 0.  cyclops  (Busk)  var.  tessellata 
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(Hutton)  (q.v.).  Livingstone’s  0.  occultata  (1929,  p.  70)  most  probably  belongs  here 
also,  since  his  identification  was  based  on  MacGillivray’s  figure. 

It  is  also  possible  that  Membranipora  bimamillata  MacGillivray  (1885a,  p.  no, 
pi.  2,  fig.  2),  a Recent  species  from  Portland,  Victoria,  is  synonymous  with  0.  cy clops, 
though  MacGillivray  does  not  state  that  the  paired  elevations  on  the  gymnocyst  are 
avicularian  in  nature. 

DISTRIBUTION 

Recent:  New  Zealand  waters ; Cape  Horn  (Jullien) ; ? Australia. 

Fossil:  Wanganui,  Castlecliffian  CU2a  [Upper  Pliocene] : Castlecliff.  [Pliocene]: 
Napier;  Waipukurau  Gorge;  Petane.  (PMitchellian  [Upper  Miocene]):  Mitchell 
River,  Victoria  (Maplestone,  19046,  p.  197).  Balcombian  [Middle  Miocene]:  Bairns- 
dale  (MacGillivray).  Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass;  Dovedale 
Stream.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMENS 

D.  36570,  D.  36571  N.Z.G.S.  Loc.  4104,  Castlecliff  CU2a.  2 unilamellar  fragments.  Collected  by 
C.  A.  Fleming. 

D.  32513  Near  Waipukurau  Gorge.  1 bilamellar  specimen.  Slide  labelled  “ Membranipora 
Lacroixii  Aud.  var.  grandis  Waters”  by  Jelly.  Hincks  Collection. 

D.  1404  Petane.  1 bilamellar  specimen.  Slide  labelled  ‘‘Membranipora  hians  H.”  by  Vine. 
Vine  Collection. 

D.  36562  (Fig.  32),  D.  36563  (Fig.  34),  D.  36564  (Fig.  33),  D.  36565  Base  of  Uppermost  Mt 
Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream,  Waipara 
S.D.  Bilamellar  fragments.  Sent  by  B.  FI.  Mason. 

D.  36566  (bilamellar),  D.  36567  (?  vincularian)  Blue,  muddy  sands,  coast  north  of  mouth  of 
Dovedale  Stream,  North  Canterbury.  Collected  by  B.  H.  Mason. 

D.  36568,  D.  36581  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 
2 bilamellar  fragments.  Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Waipukurau  Cutting.  1 encrusting  specimen.  Slide  labelled  “ M.  tripunctata”  by  Waters  and  sub- 
sequently deleted;  another  label  with  “Lacroixii  var.  grandis  W.”  by  Waters.  Waters  Collection, 
Manchester  Museum. 

Petane.  1 encrusting  specimen.  Slide  labelled  “Membranipora  hians  H.”  by  Jelly.  Jelly  Collection, 
Manchester  Museum. 

Near  Napier.  1 encrusting  specimen.  Slide  labelled  “Membranipora  Lacroixii  Aud.  var.  grandis, 
W.”  by  Waters.  Jelly  Collection,  Manchester  Museum. 


2.  Odontionella  cy  clops  (Busk)  var.  tessellata  (Hutton) 

Fig-  35 

1873  Membranipora  tessellata  Hutton,  p.  96. 

1887a  Membranipora  occultata  Waters,  p.  48,  pi.  6,  figs.  12,  13 ; pi.  8,  fig.  40  ( non  Robertson,  1908, 
p.  262,  pi.  14,  figs.  6-9 =Tegella  robertsoni  O’Donoghue  & O’Donoghue,  1926,  p.  82). 

1889  Membranipora  hians  Hincks  var.  occultata  (Waters)  Jelly,  p.  150. 

1898  Membranipora  hians  Hincks  var.  occultata  (Waters) : Waters,  p.  669. 

1898  Membranipora  hians  Hincks  var.  occultata  (Waters) : Hamilton,  pp.  195,  198. 

1923  Odontionella  occultata  (Waters)  Canu  & Bassler,  pp.  64,  65,  66,  text-figs.  8E,  9F,  9G,  9I. 

1923  Odontionella  hians  (Hincks)  Canu  & Bassler,  p.  66,  text-fig.  9H  ( non  Membranipora  hians 
Hincks,  1885,  p.  248,  pi.  7,  fig.  5 =M.  cyclops  Busk,  1854,  p.  61,  pi.  65,  fig.  3). 

lectotype  (here  chosen).  75.1.5.29.  Recent:  New  Zealand.  Unilamellar 

specimen.  Hutton  Collection. 
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diagnosis.  Odontionella  with  irregular  opesia  constricted  by  calcareous  denticles. 
Ovicell  with  prominent,  triangular  frontal  fenestra. 

remarks.  This  variety  is  distinguished  from  0.  cy clops 
chiefly  by  the  indentation  of  the  opesia  by  secondary, 
calcareous  denticles,  which  give  it  an  irregular  appearance. 
The  fenestra  on  the  ovicell  is  also  more  prominent  than  that 
of  0.  cyclops. 

The  Castlecliff  specimen  is  slightly  worn  but  the  opesiae 
clearly  show  the  horizontally  projecting  denticles.  The 
avicularia  are  generally  single  and  moderately  large,  though 
paired  chambers  are  occasionally  seen.  The  ovicells  are 
heavily  calcified  but  the  cover  is  interrupted  very  promi- 
nently by  the  trifoliate  markings  mentioned  above  under 
0.  cyclops  (p.  8i). 

A Recent  specimen  from  New  Zealand  in  the  Waters 
Collection  at  the  Manchester  Museum,  labelled  “ Membrani- 
pora  occultata,  W.”  by  Waters,  is  without  doubt  the  present 
variety  of  0.  cyclops.  The  proximal  denticles  are  very 
marked  indeed. 

Recent:  New  Zealand  waters. 

Fossil:  Wanganui,  Castleclifhan  CU2«  [Upper  Pliocene] : Castlecliff.  [Pliocene]: 
Napier  (Waters). 

SPECIMEN 

D.  36569  (Fig.  35).  N.Z.G.S.  Loc.  4140,  Castlecliff  CU2a.  1 unilamellar  fragment.  Collected 
by  C.  A.  Fleming. 

OTHER  MATERIAL 

[? Napier].  Slide  labelled  “ Membranipora  occultata  Waters”  by  Waters.  Very  worn  specimen, 
identification  doubtful.  Waters  Collection,  Manchester  Museum. 
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Fig.  35.  Odontionella  cyclops 
(Busk)  var.  tessellata 
(Hutton).  D.  36569. 
Zooecia,  the  centre  one 
with  an  ovicell  showing 
the  prominent,  trifoli- 
ate markings  found  on 
heavily  calcified  speci- 
mens of  this  species. 
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Genus  AMPHIBLESTRUM  Gray 

Amphiblestrum  Gray,  1848,  p.  no  (pars)  ( non  p.  x/\b—Electra  Lamouroux) ; Busk,  1884,  p.  65  (pars) 
(genotype  stated,  but  none  of  the  described  species  belongs  to  Amphiblestrum) ; MacGillivray,  1895, 
p.  41  ( pars — A.  coriense  only);  Norman,  1903a,  p.  596;  Canu  & Bassler,  1920,  p.  156;  Bassler, 
I935.  P-  45;  Marcus,  1940,  p.  139. 

genotype  (by  monotypy).  Amphiblestrum  membranaceum  Gray,  1848,  p.  no 
(non  Flustra  membranacea  Muller,  1776,  p.  253;  nec  Abildgaard,  1789,  p.  63,  pi.  117, 
figs.  1,  2)  = Membranipora  flemingii  Busk,  1854,  p.  58,  pi.  61,  fig.  2;  pi.  84,  figs.  3-6; 
(?)  pi.  104,  figs.  2-4.  Recent:  British  Isles. 

diagnosis.  Encrusting  Membraniporidae  with  a cryptocyst  partially  covering 
the  aperture,  the  reduced  opesia  trifoliate  in  shape.  Ovicells  hyperstomial,  globular. 
Avicularia  adventitious  on  the  proximal  gymnocyst,  or  vicarious.  Pore-chambers 
present. 
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remarks.  Amphiblestrum  is  clearly  a monotypic  genus.  The  material  upon 
which  Gray  based  his  “ Amphiblestrum  membranaceum”  was  collected  and  described 
by  Johnston  (1847,  p.  328,  pi.  56,  fig.  7)  and  is  preserved  in  the  Museum  collections 
(47.9.18.87,  88,  147-150;  and  47. 10. 11.47,  Johnston  Coll.).  This  is  Membranipora 
flemingii  Busk  and  not  Flustra  membranacea  Muller,  1776,  p.  253  =Electra  crustulenta 
(Pallas),  1766,  p.  39  ( fide  Borg,  1931,  p.  11). 

On  p.  146  of  the  Appendix  to  Gray’s  List,1  however,  Gray  defines  Amphiblestrum 
as  having  “cells  elongate-oblong,  four-sided,  sides  thick,  calcareous,  each  defined 
with  a slight  groove  above,  the  upper  surface  membranaceous.”  This  clearly  does 
not  correspond  to  M.  flemingii  Busk  but  to  Flustra  membranacea  Abildgaard  (1789, 
p.  63,  pi.  117,  figs.  1,  2 bottom  row).  In  view  of  the  foregoing  remarks,  this  definition 
must  be  disregarded  and  the  genus  based  on  Busk’s  species. 

The  genus  is  not  by  any  means  a satisfactory  one,  and  it  is  difficult  to  define  a 
boundary  between  it  and  such  genera  as  Callopora  Gray  and  Ramphonotus  Norman. 

Membrendoecium  Canu  & Bassler  (1917,  p.  1 7),  with  Amphiblestrum  papillatum 
Busk  (1884,  p.  66,  pi.  33,  fig.  1)  as  its  type,  has  been  stated  by  Davis  (1934,  p.  215) 
to  be  a synonym  of  Amphiblestrum  Gray.  This  species,  however,  is  congeneric  with 
Antropora  granulifera  Hincks  sp.  (18806,  p.  72,  pi.  9,  fig.  4),  the  genotype  of  Antropora 
Norman,  of  which  Membrendoecium  is,  therefore,  a synonym. 


1.  Amphiblestrum  trifolium  (Wood) 

Figs.  36-38 

1844  Flustra  trifolium  Wood,  p.  20. 

?i848  Cellepora  appendiculata  Reuss,  p.  96,  pi.  11,  fig.  22. 

1859  Membranipora  trifolium  (Wood)  Busk,  p.  32,  pi.  3,  figs.  1-3,  9. 

Non  1869  Lepralia  trifolium  MacGillivray,  p.  134  [=  Amphiblestrum  trifolium  (MacGillivray) 
MacGillivray,  18906,  note  following  Index=T.  argenteum  MacGillivray,  1887a,  p.  179= 
Membranipora  trifolium  Busk  var.  propinqua  Waters,  1885,  p.  289]. 

1889  Membranipora  trifolium  (Wood):  Jelly,  p.  168  ( cum  syn.). 

1898  Membranipora  trifolium  (Wood) : Waters,  pp.  660,  667. 

1898  Membranipora  trifolium  (Wood) : Hamilton,  pp.  195,  197. 

1903a  Amphiblestrum  trifolium  “(Busk)”  Norman,  p.  597,  pi.  13,  fig.  6. 

1909  Callopora  trifolium  (Wood)  Levinsen,  pp.  15,  45,  150,  151. 

?I924  Lepralia  triangularis  O’Donoghue,  p.  43,  pi.  2,  figs.  11,  12. 

lectotype  (here  chosen).  B.  1642.  Coralline  Crag:  Sutton,  Suffolk,  England. 
Specimen  encrusting  brachiopod  fragment.  Specimen  figured  by  Busk,  1859, 
pi.  3,  fig.  1.  S.  V.  Wood  Collection. 

diagnosis.  Amphiblestrum  with  strongly  trifoliate  opesia  surrounded  by  an 
extensive  cryptocyst.  One  or  two  avicularia,  variable  in  size,  sessile  on  the  narrow 
proximal  gymnocyst.  Ovicells  large,  galeate,  with  a prominent,  triangular  frontal 
fenestra. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal  or  rhomboidal,  arranged  quincuncially  in  longitudinal  rows, 
distinctly  separated  by  grooves.  Opesia  large,  trifoliate,  occupying  more  than  half 

1 Dr  Hastings  tells  me  that  this  Appendix  is  the  one  referred  to  in  the  first  line  of  Gray’s  synonymy 
of  Amphiblestrum  (p.  no),  and  it  is  not  in  the  Proc.  Zool.  Soc.  as  stated. 
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the  frontal  area,  the  proximal  lip  straight  or  slightly  convex.  Cryptocyst  granular, 
depressed,  moderately  developed  proximally  and  forming  a narrow  rim  round  the 
opesia  elsewhere.  Frontal  cryptocyst  area  bounded  by  a low  wall  running  parallel 
to  the  proximal  lip  of  the  opesia.  Gymnocyst  small. 

Avicularia — one,  sometimes  two,  small  and  rounded,  or  large  and  acuminate, 
sessile  on  the  proximal  gymnocyst,  the  rostrum  directed  obliquely  distally;  often 
absent. 

Ovicells  hyperstomial,  galeate,  somewhat  immersed  in  the  distal  zooecium,  with 
a triangular  area  on  the  frontal  surface  exposing  the  entooecium  and  continuing 

36  37  38 
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Figs.  36-38.  Amphiblestrum  trifolium  (Wood). 

Fig.  36.  D.  36577.  Three  zooecia,  the  left-hand  one  ovicelled  and  showing  the  remains  of  paired  avicularia 
on  the  proximal  gymnocyst. 

Fig.  37.  D.  1403.  Ovicelled  zooecium  showing  the  very  prominent,  triangular  fenestra  and  a large,  salient 
avicularium. 

Fig.  38.  D.  36004.  Four  non-ovicelled  zooecia  with  large,  proximal  avicularia. 

distally  as  a pronounced  median  ridge.  Orifice  of  ovicell  semicircular,  much  separated 
from  the  opesia. 

Spines  not  definitely  seen. 

MEASUREMENTS 

Lz =0-35-0-43  mm.  lz =0-30-0-43  mm. 

h0=o-i6-o-i8  mm.  I0=o-i8-o-2i  mm. 

remarks.  In  the  Weka  Pass  specimens  the  opesiae  are  rather  variable  in  size 
and  their  lateral  indentations  are  extremely  prominent,  giving  the  proximal  openings 
an  alate  appearance.  There  are  faint  traces  of  spines,  especially  at  the  proximal 
corners  of  the  ovicell.  The  orifice  of  the  latter  is  set  remarkably  above  that  of  the 
zooecium,  so  that  the  ovicell  must  have  had  a separate  closure. 

Busk’s  description  of  the  Crag  material  (1859,  P-  32)  leaves  no  doubt  as  to  the 
identity  with  it  of  the  New  Zealand  fossils.  He  notes  how  “the  avicularia  are  not 
always  present,  and  instead  of  one  in  the  median  line  on  the  front  of  the  cell,  there 
may  be  two,  one  on  either  side,  arising  apparently  in  the  line  of  division  between  the 
two  cells.  The  double  avicularia  are  usually  found  on  those  parts  of  the  polyzoarium 
in  which  the  ovicells  exist.”  This  is  also  the  case  with  the  Weka  Pass  fossils,  in  which 
the  ovicelled  zooecia  are  considerably  wider  proximally  than  the  non-ovicelled  zooecia, 
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and  their  opesiae  are  proportionately  larger  (Fig.  36).  The  avicularia  of  these  speci- 
mens are  small,  rounded  chambers  on  the  proximal  gymnocyst  in  contrast  to  those 
of  the  material  from  Petane  and  Napier  which  are  large  and  acuminate  (see  below). 
On  the  other  hand,  the  prominent  wall  which  surrounds  the  cryptocyst  is  not  a 
general  feature  of  A.  trifolium  from  the  Coralline  Crag,  but  it  is  usually  found  on 
specimens  of  A.  flemingii  (Busk).  Further  work  is  required  on  the  relations  between 
these  two  species.  Smitt  (1867,  p.  367)  and  Waters  (1887a,  p.  48)  considered  A. 
trifolium  to  be  a variety  of  the  other,  and,  in  view  of  the  variability  of  the  avicularia 
and  the  extent  of  the  opesia,  this  may  well  be  so. 

Manzoni  (1875,  p.  9,  pi.  1,  fig.  7)  identified  a common  fossil  in  the  Pliocene  deposits 
of  Castrocaro  as  Wood's  species,  but  this  seems  doubtful  since  there  is  little  tri- 
foliation of  the  opesia  and  the  avicularia  appear  to  be  interzooecial  and  vicarious. 

In  the  material  from  Tanner’s  Run,  Petane  (D.  1403,  Vine  Coll.)  (Fig.  37),  and 
from  Napier  (D.  36004,  Hincks  Coll.)  (Fig.  38),  the  avicularia  are  large  and  single  and 
are  placed  in  the  median  line  of  the  zooecium,  their  rostra  being  much  raised  and 
directed  transversely  or  obliquely  distally.  The  ovicells  have  a much  larger, 
triangular  frontal  fenestra  than  those  of  the  Weka  Pass  fossils,  the  apex  of  the  triangle 
reaching  almost  to  the  distal  end  of  the  ovicell.  Calcification  has  been  heavy,  but  the 
specimens  are  much  more  robust  than  typical  A . trifolium  or  A . flemingii  from  the 
Northern  Hemisphere. 

Taken  alone,  the  two  New  Zealand  forms  (i.e.  from  Weka  Pass  and  Hawkes  Bay) 
would  be  considered  different  species,  but  an  examination  of  Recent  material  from  the 
Northern  Hemisphere  indicates  that  the  differences  may  be  accounted  for  by  local 
conditions  of  habitat.  Variation  in  size  of  structures  such  as  avicularia  is  not  now 
regarded  as  of  specific  importance,  and,  in  view  of  the  small  amount  of  material  avail- 
able from  Weka  Pass,  it  would  be  unwise  to  separate  the  two  forms  on  these  criteria. 

The  status  of  Cellepora  apfendiculata  Reuss  has  been  referred  to  on  p.  82. 

Hamilton  (1898,  p.  195)  has  recorded  the  species  living  in  Foveaux  Strait,  New 
Zealand. 

DISTRIBUTION 

Recent:  Northern  Hemisphere;  ? South  Africa  (O’Donoghue,  as  Lepralia  tri- 
angularis);  New  Zealand  (Hamilton). 

Fossil:  Pliocene:  Coralline  Crag,  England.  [Pliocene]:  Petane;  Napier. 

? Miocene : Hungary.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 

SPECIMENS 

D.  1403  (Fig.  37).  Tanner’s  Run,  Petane.  1 specimen  encrusting  shell.  Slide  labelled 
“ Membranipora  Flemingii”  by  Vine.  Vine  Collection. 

D.  36965  Petane.  1 specimen  encrusting  Ostrea.  Blake  Collection. 

D.  36004  (Fig.  38).  Napier.  1 specimen  encrusting  Ostrea.  Slide  labelled  “ Membranipora 
Flemingii  Bk.”  by  Jelly.  Hincks  Collection. 

D.  36577  (Fig.  36).  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek 
and  Weka  Pass  Stream,  Waipara  S.D.  1 specimen  encrusting  gastropod.  Sent  by 
B.  H.  Mason. 

OTHER  MATERIAL 

Near  Napier.  1 encrusting  specimen.  Slide  labelled  ‘‘Membranipora  trifolium,  S.  Woods  ” by  Waters. 
Waters  Collection,  Manchester  Museum. 
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Tanner’s  Run,  Petane.  i encrusting  specimen.  Slide  labelled  “ Membranipora  Flemingii”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

Tommy  Gully  [Petane].  i encrusting  specimen.  Slide  labelled  "Membranipora  trifolium  S.W. 
Tommy  Gully,  Napier”  [szc]  by  Jelly.  Jelly  Collection,  Manchester  Museum. 

2.  Amphiblestrum  hastingsae / sp.  nov. 

Fig.  39 

holotype.  D.  36572.  Pareora,  Otaian  [Middle  Oligocene]:  “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  Encrusting  speci- 
men, 3x2  mm.  Sent  by  B.  H.  Mason. 

diagnosis.  Amphiblestrum  with  indistinctly  trifoliate  opesia  bordered  by  a wide, 

tuberculate  cryptocyst.  Vicarious,  asymmetrical 
avicularia,  large,  with  strong  condyles.  Ovicells 
prominent  but  reduced  frontally. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal,  arranged  quincuncially  in 
longitudinal,  diverging  rows,  distinctly  separated 
by  narrow  grooves.  Opesia  indistinctly  trifoliate, 
placed  in  the  distal  half  of  the  zooecium,  depressed, 
its  proximal  margin  straight  or  slightly  convex. 
Cryptocyst  finely  tuberculate,  wide  proximally, 
sloping  down  to  the  opesia.  Gymnocyst  narrow 
or  wanting,  confined  to  the  proximal  part  of  the 
zooecium. 

Avicularia  vicarious,  interzooecial,  large,  with 
long,  curved,  triangular  rostrum  directed  laterally, 
condyles  very  prominent.  Proximal  opesia  small. 

Ovicells  prominent,  hyperstomial,  reduced, 
smooth,  wider  than  long,  in  vertical  view  appearing 
like  the  segment  of  an  annulus. 

No  spines. 

lz  =0-23-0-26  mm. 

I0  = o-i2-o-i4  mm. 

remarks.  The  ovicell  is  rather  globular  in  appearance  and  its  orifice  is  large 
and  at  right  angles  to  the  plane  of  encrustation  so  that  it  was  probably  closed  by  an 
independent  operculum.  The  cryptocyst  is  uniformly  granular  and  as  long  as  or 
longer  than  the  opesia.  The  mural  rim  is  not  at  all  salient  or  thickened.  The  tri- 
foliate shape  of  the  opesia  is  not  very  distinct,  the  lateral  indentations  being  rather 
rounded  and  the  distal  portion  almost  square  in  appearance. 

The  large  interzooecial  avicularia  with  their  scimitar-shaped  rostra  strongly 
resemble  the  “ onychocellaria  ” of  the  family  Onychocellidae,  but  differ  in  having  a 

1 After  Dr  Anna  B.  Hastings. 


1 1 1 1 j 1 

O 0.5mm. 

Fig.  39.  Amphiblestrum  hastingsae,  sp. 
nov.  Holotype,  D.  36572.  Zooecia, 
two  bearing  ovicells,  and  inter- 
zooecial avicularia  with  scimitar- 
shaped rostra. 

MEASUREMENTS 

Lz =0-35-0-38  mm. 
1i0=o-ii-o-I3  mm. 
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divided  opesia  with  prominent  condyles  (cf.  also  the  asymmetrical  avicularia  of 
Opaeophora  lepida  Hincks  sp. — see  p.  129,  Fig.  75).  The  ovicell,  moreover,  although 
somewhat  reduced  frontally,  does  not  closely  approach  the  vestigial  ovicells  of  the 
Onychocellidae.  In  fact,  Harmer  (1926,  p.  256)  defined  the  ovicells  of  Onychocella, 
to  which  genus  the  present  species  shows  greatest  similarities,  as  being  “entozooecial, 
very  inconspicuous,”  so  there  seems  no  good  reason  for  placing  this  interesting  species 
outside  Amphiblestrum. 

A.  coriense  MacGillivray  (1895,  p.  42,  pi.  6,  fig.  1)  from  the  Janjukian  [Lower 
Miocene]  of  Corio  Bay,  Geelong,  Victoria,  also  has  a long,  scimitar-shaped  avicularium, 
but  the  zooecial  aperture  has  a salient  mural  rim  and  the  ovicells  have  a thickened 
proximal  margin  and  are  even  more  globular  than  those  of  A.  hastingsae. 

A.  propinquum  Waters  sp.  (1885,  p.  289)  [=A.  argenteum  MacGillivrhy  (1887a, 
p.  179)  =Lepralia  trifolium  MacGillivray  (non  Wood),  1869,  p.  134;  1879&,  P-  28, 
pi.  37,  figs  2,  2 a,  2b]  is  closely  allied  to  the  present  species,  but  the  interzooecial 
avicularium  is  smaller  and  the  rostrum  has  little  or  no  curvature.  The  ovicells  are 
annular,  like  those  of  A . hastingsae,  but  the  frontal  cryptocyst  is  much  raised  proxi- 
mally. 

distribution.  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36572  (Fig.  39).  Holotype  (see  above). 

D.  36573  Paratype.  “ Bryozoan  Bed  ” overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu 
S.  D.  1 encrusting  specimen.  Sent  by  B.  H.  Mason. 

3.  Amphiblestrum  willettif  sp.  nov. 

Figs.  40,  41 

holotype.  D.  36574.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald's  Quarry,  Trig.  T,  Oamaru  S.D.  Encrusting  specimen. 
Sent  by  B.  H.  Mason. 

diagnosis.  Small  Amphiblestrum  with  oval,  depressed  cryptocyst  surrounding 
an  elongate,  trifoliate  opesia.  Gymnocyst  forming  a border  round  the  apertural  area. 
Ovicells  hyperstomial,  globular. 

description.  Zoarium  encrusting. 

Zooecia  small,  pyriform,  arranged  irregularly  in  longitudinal,  divergent  rows, 
distinctly  separated  by  deep  furrows.  Opesia  oblong  or  trifoliate,  occupying  the 
distal  third  or  half  of  the  frontal  area.  Frontal  apertural  area  oval  in  shape,  con- 
sisting of  a flattened,  depressed,  granular  cryptocyst  surrounded  entirely  by  a 
thickened,  raised  wall.  Proximal  cryptocyst  longer  than  opesia.  Gymnocyst  ex- 
ternal to  the  frontal  wall,  well-developed,  convex,  smooth,  often  tapering  proximally. 

Avicularia  not  seen. 

Ovicells  hyperstomial,  globular,  longer  than  wide,  the  proximal  upper  lip  concave. 

No  spines  seen. 

1 After  Mr  R.  W.  Willett,  of  the  New  Zealand  Geological  Survey. 
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MEASUREMENTS 

Frontal  area  L =0*20-0*23  mm. 

1 =0*18-0*20  mm. 

h0  =0*07-0*09  mm.  10  =0*05-0*07  mm. 

remarks.  In  the  holotype  the  zooecia  diverge  rapidly  in  radiating  fashion  from 
the  ancestrula,  which  appears  to  be  more  bulbous  than  the  other  zooecia  but  is  un- 
fortunately broken.  On  one  specimen  (D.  36576)  the  outer  surface  of  the  gymnocyst 
is  ornamented  with  radiating  bars  which  are  almost  certainly  formed  by  secondary 
crystallization  of  the  calcite.  The  external  walls  descend  at  a steep  angle  into  the 
separating  furrows  on  the  distal  and  lateral  sides  of  the  zooecia. 

The  affinities  of  this  species  are  rather  indefinite  but  it  seems  satisfactorily  placed 
in  Amphiblestrum,  as  that  genus  is  at  present  defined.  It  resembles  other  species  of 

40  41 


Figs.  40,  41.  Amphiblestrum  willetti,  sp.  nov. 

Fig.  40.  Holotype,  D.  36574.  Ovicelled  zooecium  showing  depressed  cryptocyst. 
Fig.  41.  Paratype,  D.  36575.  Five  non-ovicelled  zooecia. 


Amphiblestrum  in  having  a calcareous  lamina  with  a somewhat  trifoliate  opesia  and 
a hyperstomial  ovicell,  but  its  frontal  area  and  surrounding  wall  are  unique.  The 
tapering  gymnocyst  is  also  not  a typical  feature  of  Amphiblestrum. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 


specimens 

D.  36574  (Fig.  40).  Holotype  (see  above). 

D.  36531,  D.  36575  (Fig.  41),  D.  36576  Paratypes.  Base  of  Kakanui  Limestone,  MacDonald’s 
Quarry,  Trig.  T,  Oamaru  S.D.  3 encrusting  specimens.  Sent  by  B.  H.  Mason. 


Genus  “ VINCULARIA  ” sensu  lato 

Non  Vincularia  Defrance,  1829,  p.  214. 

Vincularia  “Defrance”:  Bassler,  1935,  p.  225. 

remarks.  This  generic  name  is  used  here  in  the  sense  defined  by  Bassler  (1935, 
p.  225),  i.e.  as  a nomenclatorial  term  for  rod-like  forms  of  uncertain  affinities.  The 
following  species  from  the  Otaian  [Middle  Oligocene]  beds  at  Tarakohe  Quarry  has 


“ VINCULARIA” 


9i 


some  rather  peculiar  characters  which  may  distinguish  it  as  a separate  genus,  but 
the  state  of  preservation  of  the  specimens  is  not  considered  good  enough  to  warrant 
such  a step  at  the  present  time. 

It  must  be  stressed  here  that  although  Bassler  rejected  Vincularia  Def ranee  as  a 
valid  genus  because  “No  generic  characters  [were]  given,”  he  accepted  the  genus 
Heterocella  Canu  (1907,  p.  70),  the  genotype  of  which,  by  original  designation,  is 
Vincularia  fragilis  Defrance  (1829,  P-  2I4>  pi-  45,  figs.  3.  3a>  3fy-  This  species  is, 
however,  the  genotype  (by  monotypy)  of  Vincularia  Defrance,  and,  therefore, 
Heterocella  is  an  absolute  synonym  of  the  latter. 


“ Vincularia ” anceps,1  sp.  nov. 

Fig.  42 

holotype.  D.  36578.  Pareora,  Otaian  [Middle  Oligocene] : “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  Vincularian  speci- 
men, 4mm.  in  length.  Sent  by  B.  H.  Mason. 

diagnosis.  “ Vincularia”  with  depressed  opesiae  of  two 
types:  (a)  semicircular,  bordered  by  a wide,  tuberculate 
cryptocyst  pierced  by  paired  openings  in  the  distal  wall ; 
(b)  circular,  without  distal  cryptocyst. 

description.  Zoarium  free,  erect,  cylindrical,  vincu- 
larian, probably  dichotomously  branching. 

Zooecia  ogival,  arranged  quincuncially  in  longitudinal 
rows,  8-  to  10-serial,  distinctly  separated  by  a thin,  salient 
thread.  Opesiae  depressed,  of  two  kinds:  (a)  semicircular, 
or  transversely  oval,  the  distal  lip  bounded  by  a wide, 
tuberculate  cryptocyst  sloping  downwards  proximally  at 
an  angle  of  about  45 °.  The  sloping  cryptocyst  is  perforated 
by  a pair  of  strong,  oval  indentations  or  punctures,  one  on 
each  side,  at  the  junction  with  the  lateral  cryptocyst,  about 
half-way  down  the  slope  ; ( b ) circular  or  elongate-oval,  occu- 
pying the  distal  half  of  the  zooecium,  the  distal  cryptocyst  absent.  Proximal  cryptocyst 
well-developed,  tuberculate,  concave  transversely  and  forming  a channel  sloping 
gently  distally  into  the  opesia.  Gymnocyst  absent. 

No  avicularia,  ovicells,  or  spines  seen. 


Fig.  42.  " Vincularia ” an- 
ceps, sp.  nov.  Holotype, 
D.  36578.  Portion  of 
vincularian  ramus 
showing  the  two  types 
of  zooecia. 


MEASUREMENTS 

Zooecia  (a)  Lz  = 0-55-0-67  mm. 
Opesia  (a)  h0 =0-15-0-18  mm. 
Zooecia  ( b ) Lz =0-55-0-69  mm. 
Opesia  ( b ) h0 =0-29-0-33  mm. 


lz=o-35-o-39  mm. 
1D =0-18-0-20  mm. 
lz =o-37-0'39  mm- 
10 =0-25-0-29  mm. 


remarks.  The  zooecia  of  type  (a)  are  markedly  more  numerous  than  those  of 
type  ( b ) and  there  appears  to  be  a slight  difference  in  size  (see  above).  In  some  of 

1 Lat.,  anceps,  “two-headed,”  referring  to  the  two  types  of  zooecia  in  this  species. 
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the  zooecia  the  proximal  cryptocyst  displays  a pair  of  shallow,  lateral  grooves  running 
almost  its  entire  length  and  occasionally  converging  distally. 

The  presence  of  two  distinct  types  of  zooecia  is  suggestive  either  of  the  family 
Onychocellidae  or  of  the  Coelostegan  family  Steganoporellidae,  but  there  are  scarcely 
any  points  of  similarity,  beyond  this  character,  to  these  families.  The  larger  zooecia, 
with  their  circular  opesiae,  do  not  resemble  the  onychocellaria  of  the  former  family, 
nor  is  there  any  sign  of  a median  process  so  characteristic  of  the  Steganoporellidae. 

distribution.  Pareora,  Otaian  [Middle  Oligocene]:  Tarakohe  Quarry. 

SPECIMENS 

D.  36578  (Fig.  42).  Holotype  (see  above). 

D.  36579  Paratype.  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry, 
Waitapu  S.D.  1 vincularian  specimen.  Sent  by  B.  H.  Mason. 


Genus  EXOSTESIA  Brown 

Exostesia  Brown,  1948,  p.  in. 

genotype  (by  original  designation).  Exostesia  didomatia  Brown,  1948,  p.  in 
=Membranipora  tripunctata  Waters,  18876,  p.  184,  pi.  5,  figs.  12,  18-20.  Recent: 
N.E.  Australia  ( non  Waters,  1882a,  p.  262,  pi.  9,  fig.  35). 

diagnosis.  Cellariiform  (or  ? vincularian)  Membraniporidae  with  depressed 
opesia,  the  secondary  orifice  pierced  distally  by  paired  lateral  slits.  Frontal  wall 
completely  covered  by  a pair  of  avicularian  chambers  placed  side  by  side  and  separated 
by  a median,  longitudinal  wall,  sometimes  replaced  by  a single,  large,  bulbous  avi- 
cularium.  Two  pairs  of  club-shaped  spines  often  developed  on  either  side  of  the 
median  line  near  the  distal  end  of  the  opesia.  Ovicells  hyperstomial,  unornamented. 

Exostesia  parki,1  sp.  nov. 

Figs.  43,  44 

1948  Exostesia,  sp.  nov.  Brown,  p.  112. 

holotype.  D.  36948.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Vincularian  specimen, 
2 mm.  in  length.  Sent  by  B.  H.  Mason. 

diagnosis.  Exostesia  with  large  paired  avicularian  chambers  on  the  frontal  wall 
forming  a very  prominent,  sub-oral  platform.  Secondary  aperture  deeply  channelled 
distally. 

description.  Zoarium  free,  erect,  subcylindrical,  probably  vincularian,  dicho- 
tomously  branching. 

Zooecia  small,  hexagonal,  arranged  quincuncially  in  longitudinal  rows,  8-  to  10- 
serial,  not  distinctly  separated.  Primary  orifice  (opesia)  subcircular,  the  proximal  lip 
slightly  concave,  set  deeply  in  the  peristomie.  Secondary  aperture  with  a rounded, 
distal  channel  pierced  on  either  side  by  an  oblique  slit,  the  proximal  edge  of  the  orifice 
straight  and  corresponding  with  the  distal  edge  of  a wide  platform.  Peristome  not 

1 After  the  late  Professor  James  Park,  formerly  Head  of  the  Otago  School  of  Mines. 
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raised  or  thickened.  No  spines  seen.  Frontal  wall  covered  entirely  by  paired 
avicularian  chambers. 

Avicularia  paired,  the  chambers  separated  internally  by  a median,  longitudinal 
wall,  placed  side  by  side  on  the  frontal  wall  and  forming  together  an  inverted 
trapezium  rising  distally  to  form  a very  prominent,  sub-oral  platform.  Opesiae  of 
avicularian  chambers  at  the  outer  corners  of  the  platform,  their  acuminate  rostra 
directed  laterally  inwards  or  obliquely  distally. 

Ovicells  not  seen. 

MEASUREMENTS 

Lz  = 0*35-0-43  mm. 

Primary  hQ =0*08-0*09  mm* 

Secondary  hr =0*14-0*15  mm. 


lz  = 0*22-0*27  mm. 
lo  = o*09-0*n  mm. 
lr=o*io-o*i3  mm. 


43 


44 


Figs.  43,  44.  Exostesia  parki,  sp.  nov.  Holotype,  D.  36948. 

Fig.  43.  Vincularian  ramus  showing  arrangement  of  zooecia. 

Fig.  44.  Three  zooecia  showing  the  sub-oral  platform  with  the  broken  opesiae  of  the  avicularian  chambers 
at  its  outer  extremities. 


remarks.  This  species  differs  from  E.  didomatia  in  having  much  larger  paired 
avicularian  chambers,  which  jut  out  very  markedly  in  profile  (Fig.  44).  This  results 
in  a more  deeply  depressed  and  more  restricted  opesia. 

Unlike  the  genotype,  which  is  cellariiform  in  habit  and  has  nodulate  joints  between 
the  internodes,  E.  parki  appears,  from  the  small  fragments  which  are  available,  to  be 
vincularian  with  dichotomous  branching  (Fig.  43).  This  apparent  rigidity  may, 
however,  be  the  result  of  fossilization. 

The  function  of  the  slits  in  the  distal  end  of  the  secondary  orifice,  which  are  often 
quite  large,  is  not  known.  They  appear  to  pass  into  the  proximal  end  of  the  distal 
zooecium  and  as  they  are  also  present  in  the  genotype,  which  displays  fragile  hyper- 
stomial  ovicells,  they  are  apparently  not  connected  with  the  reproductive  functions. 
distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 
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SPECIMENS 

D.  36948  (Figs.  43,  44).  Holotype  (see  above). 

D.  36949-36951  Paratypes.  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T, 
Oamaru  S.D.  3 vincularian  specimens.  Sent  by  B.  H.  Mason. 


Family  CHAPERIIDAE 

The  family  is  here  taken  to  include  those  Membraniporae  with  paired  occlusor- 
laminae  complete,  reduced,  or  lost  by  reduction.  Hyperstomial  or  entozooecial 
ovicells  may  or  may  not  be  present. 

This  modification  of  the  diagnosis  of  the  family  has  been  found  necessary  after 
study  of  the  New  Zealand  fossil  material,  which  has  revealed  the  existence  of  a related 
group  of  species  in  which  the  occlusor-laminae  are  vestigial  or  absent  and  in  which 
there  are  entozooecial  ovicells.  These  are  considered  to  be  generic  characters  and  the 
genus  Patsy ella  has  been  introduced  (Brown,  1948,  p.  112)  for  the  two  species  so  far 
distinguished  by  these  features. 

Genus  CHAPERIA  Jullien 

Chaperia  Jullien,  1881,  pp.  163,  164  [ non  Munier-Chalmas,  1873,  p.  73  (nom.  nud .) — Mollusca]; 
Jullien,  1888,  p.  61 ; Harmer,  1926,  p.  228  ( cum  lit.) ; Canu  & Bassler,  1929,  p.  466  ; Uttley,  1949, 
p.  186. 

Ampliiblestrum  Gray:  MacGillivray,  1895,  p.  41  [pars). 

Chapperia  Willey,  1900,  p.  5 [err.  pro  Chaperia );  Bassler,  1935,  p.  70. 

Chaperiella  Strand,  1928,  p.  37. 

Chaperiopsis  Uttley,  1949,  pp.  186,  187. 

genotype  (by  original  designation).  Chaperia  australis  Jullien,  1881,  pp.  163, 
164.  Recent:  Cape  of  Good  Hope.  ? =F lustra  acanthina  Lamouroux,  1825,  p.  605, 
pi.  89,  figs.  1,  2.  Recent:  Falkland  Islands. 

diagnosis.  Zoarium  encrusting;  or  free,  erect,  bilamellar,  or  vincularian. 
Zooecia  hexagonal,  the  opesia  reduced  by  a well-developed  cryptocyst.  Distal 
marginal  spines  prominent.  Occlusor-laminae  complete.  Avicularia  adventitious, 
highly  developed,  sometimes  absent.  Ovicells  hyperstomial,  sometimes  absent. 

remarks.  Although  Munier-Chalmas  (1873,  p.  73)  used  the  name  Chaperia  in  a 
list  of  Rudistid  Mollusca,  it  was  a nomen  nudum  and,  as  such,  had  no  zoological  stand- 
ing. Chaperia  was  introduced  validly  in  1881  by  Jullien  for  a Polyzoan  genus,  and 
this  earlier  use  of  the  name  antedates  Fischer’s  definition  of  the  Rudistid  genus  (1887, 
p.  1059)  so  that  the  latter  is  a homonym  of  Chaperia  Jullien,  and  not  vice  versa,  as 
has  often  been  considered.  Strand  (1928),  under  the  misapprehension  that  Jullien 
had  not  introduced  Chaperia  until  1888,  i.e.  one  year  after  Fischer’s  definition  of 
Chaperia  Munier-Chalmas,  proposed  the  name  Chaperiella  for  the  Polyzoan  genus. 
A further  complication  arose  when  Bassler  (1935)  decided  that  Willey  (1900,  p.  5) 
had  introduced  Chapperia  to  replace  Chaperia  Jullien,  though  Willey’s  record  was 
clearly  a typographical  error.  Even  were  it  not  so,  Chaperia  Jullien  would  take  pre- 
cedence over  any  later  substitutions  for  the  name. 

Dr  Hastings  has  very  kindly  made  available  her  specimens  and  notes  in  type- 
script on  some  new  species  of  Chaperia  from  the  material  collected  by  the  R.R.S. 
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“Discovery  II,”  together  with  a revision  of  various  previously  recorded  species. 
This  has  been  a most  valuable  aid  in  making  comparisons.  She  also  writes  (in  litt., 
March  30th,  1950): — “Uttley,  1949,  pp.  186,  187,  divided  Chaperia  Jullien  into  two 
genera,  Chaperia  Jullien  s.s.  and  Chaperiopsis  Uttley,  on  'the  presence  or  absence  of 
both  avicularia  and  ovicells’.  In  proposing  this  division  he  appears  to  have  over- 
looked the  work  of  Kluge  (1914)  who  describes  three  species  possessing  ovicells  but 
no  avicularia.  Two  of  these,  C.  lepralioides  Kluge  (1914,  p.  669,  text-fig.  41)  and 
C.  dichotoma  Kluge  (1914,  p.  668,  pi.  33,  fig.  6),  resemble  the  C.  acanthina-g roup  in 
their  general  characters.  The  third,  C.  simplicissima  Kluge  (1914,  p.  666,  pi.  34, 
fig.  7),  resembles  the  C.  galeata- group.  Other  features  by  which  the  two  groups  are 
in  general  distinguished  are  similarly  found  not  to  give  a clear-cut  division.” 

Fossil  Chaperiidae  cannot  be  separated  by  the  fine  distinctions  now  made  on 
Recent  material  since  they  almost  invariably  lack  the  oral  spines  and  the  columnar 
avicularia  of  the  jointed  type  upon  which  many  specific  determinations  are  made. 


KEY  TO  SPECIES  OF  CHAPERIA  DESCRIBED  HERE 


1.  Ovicells  and  avicularia  absent 2. 

Ovicells  and  avicularia  present 4. 

2.  Zoarium  encrusting 3. 

Zoarium  free,  erect,  vincularian 3.  C.  barretoi,  sp.  nov. 

3.  Zooecia  large.  Occlusor-laminae  reaching  proximal  lip  of  opesia 1.  C.  acanthina  (Lamouroux) 

Zooecia  small.  Occlusor-laminae  stout  and  descending  to  reach  lateral  margin  of  opesia 

2.  C.  parva,  sp.  nov 

4.  Distal  avicularia  directed  distally 5 

Distal  avicularia  directed  transversely.  No  proximal  avicularia 11.  C.  cervicornis  (Busk 

5.  Occlusor-laminae  conspicuous,  cut  off  sharply  at  their  proximal  ends 6 

Occlusor-laminae  inconspicuous,  merging  with  the  lateral  walls  of  the  opesia 8 

6.  Proximal  avicularia  jointed 5.  C.  sp.  cf.  cristata  (Busk 

Proximal  avicularia  unjointed,  columnar,  or  sessile 7 

7.  Proximal  avicularia  on  a very  stout  column.  Ovicell  tapering  distally. . .7.  C.  columella,  sp.  nov 
Proximal  avicularia  sessile  or  on  a small  column.  Occlusor-laminae  very  conspicuous  reducing  the 

opesia  to  a triangular  shape 8.  C.  delta,  sp.  nov 

8.  Occlusor-laminae  long,  straight,  acute.  Proximal  avicularia  jointed 9.  C.  multipda  { Busk 

Occlusor-laminae  curved,  short,  obtuse 9 

9.  Ovicell  with  narrow  marginal  fenestra.  Proximal  avicularia  columnar 

4.  C.  galeata  (Busk)  var.  waiparaensis,  var.  nov 

Ovicell  with  large  triangular  or  semicircular  fenestra 10 

10.  Ovicell  with  triangular  fenestra.  Occlusor-laminae  extremely  obtuse  and  short,  confined  to  the 

distal  part  of  opesia 10.  C.  colensoi,  sp.  nov. 

Ovicell  with  semicircular  or  crescentic  fenestra.  Occlusor-laminae  not  markedly  obtuse 

6.  C.  rubida  (Hincks) 


i . Chaperia  acanthina  (Lamouroux) 

Fig.  45 

1825  Flustra  acanthina  Lamouroux,  p.  605,  pi.  89,  figs.  1,  2. 

1879  “ Membranipora  spinosa  (Quoy  & Gaimard)  ” Busk,  p.  195,  pi.  10,  fig.  3. 

1887#  “Membranipora  spinosa  (Quoy  & Gaimard)”:  Waters,  p.  48,  pi.  8,  fig.  32. 

1887a  Monoporella  disjuncta  (Manzoni)  Waters,  p.  50,  pi.  6,  fig.  8 ( non  Lepralia  disjuncta  Manzoni, 
1869,  p.  21,  pi.  1,  fig.  8). 

1898  Chaperia  acanthina  “ (Quoy  & Gaimard)  ” Waters,  pp.  656,  659,  664,  pi.  47,  fig.  10. 

1908  Chaperia  acanthina  “ (Quoy  & Gaimard)  Canu,  p.  263,  pi.  9,  fig.  7. 
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1924  Chaperia  acanthina  “ (Quoy  & Gaimard)”:  Waters,  p.  612,  pi.  19,  fig.  4. 

1926  Chaperia  acanthina  (Lamouroux):  Harmer,  p.  229,  pi.  14,  figs.  9,  10  (cum  syn.). 

1941  Chaperia  acanthina  (Lamouroux) : Silen,  p.  46. 

1949  Chaperia  acanthina  (Lamouroux) : Uttley,  p.  187. 

neotype  (here  selected).  30.1.16.26a.  Recent:  Cape  Orford,  West  Falkland 
Islands.  Vallentin  Collection.1 

diagnosis.  Encrusting  Chaperia  with  long,  straight 
or  slightly  curved  occlusor-laminae  coalescing  proximally 
with  the  proximal  lip  of  the  opesia.  Distal  marginal  spines 
four  to  seven  in  number.  Cryptocyst  tuberculate,  flattened. 
No  avicularia  or  ovicells. 

description.  Zoarium  encrusting. 

Zooecia  broadly  hexagonal,  arranged  quincuncially  in 
diverging  rows,  distinctly  separated  by  shallow  furrows. 
Opesia  semicircular,  the  proximal  lip  slightly  concave,  the 
distal  margin  thickened  and  raised,  bearing  four  to  five  stout 
spine-bases,  the  outermost  spine-base  on  each  side  often 
much  enlarged.  Proximal  cryptocyst  finely  perforate,  varying 
in  length  but  generally  as  long  as  the  opesia,  its  surface 
covered  with  closely-set  rounded  tubercles.  Gymnocyst  absent.  Occlusor-laminae 
strong,  concave  outwards,  conspicuous,  reaching  to  the  proximal  lip  of  the  opesia 
and  converging  distally. 

Avicularia  and  ovicells  wanting. 

MEASUREMENTS 

Lz =0*50-0*68  mm.  lz =0*44-0*52  mm. 

h0 =0*22-0*26  mm.  10 =0*28-0*30  mm. 

remarks.  The  specimens  from  Castlecliff  and  Waipipi  are  in  an  excellent  state 
of  preservation,  and  the  zooecia  are  similar  to  those  from  Hawkes  Bay  and  other 
South  Pacific  localities  (Recent)  in  the  Museum  collections.  The  two  large,  outer 
spines  are  somewhat  variable  and  do  not  appear  to  have  any  diagnostic  value.  They 
are  seen  best  on  the  specimen  from  Castlecliff  (D.  36580)  and  have  been  noted  by 
Dr  Hastings  (MS)  on  colonies  from  the  “Terra  Nova”  Expedition,  Stn.  TN  134. 
Harmer  (1926,  p.  230)  states  that  the  typical  number  of  spines  is  six  to  eight,  and 
Waters  (1887a,  pi.  8,  fig.  32)  figured  that  number,  which  is  common  on  Recent  sped* 
mens  from  New  Zealand.  Kluge  (1914,  p.  676),  however,  found  four  or  five  on 
colonies  from  Kerguelen. 

In  the  specimen  from  Tanner’s  Run,  Petane  (D.  1405),  the  zooecia  are  rather  wider 
than  long  and  have  larger  opesiae,  but  agree  in  all  other  respects  with  Recent  specimens 
of  C.  acanthina.  The  species  has  been  recorded  living  (as  Membranipora  spinosa)  at 
Napier  and  Wanganui  by  Hamilton  (1898,  p.  195). 

A specimen  from  Napier  labelled  by  Waters  “ Monop  or  ella  disjuncta,  Manz.”  is 
in  the  Jelly  Collection  at  the  Manchester  Museum,  and  clearly  belongs  to  the  present 

1 The  Keeper  of  the  Institut  Botanique,  Universite  de  Caen,  informs  me  (in  litt.)  that  the  original 
material  of  Flustra  acanthina  Lamouroux  appears  to  be  missing  from  the  Lamouroux  Collection  at  Caen. 


1 i 1 1 ...  1 ' 

O 0.5  mm. 

Fig.  45.  Chaperia  acanthina 
(Lamouroux).  D.  36580. 
A single  zooecium. 
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species,  having  the  enlarged  outer  pair  of  spines  shown  in  the  Castlecliff  specimen 
(D.  36580).  It  corresponds  exactly  with  Waters’s  figure  of  Monoporella  disjuncta, 
Manz.  (1887a,  pi.  6,  fig.  8). 

Canu’s  specimen  from  Patagonia  (1908,  p.  263)  was  indifferently  preserved,  but 
there  is  little  doubt  that  his  identification  was  correct. 

DISTRIBUTION 

Recent:  Falkland  Islands;  Antarctica;  South  Africa;  Japan;  Malaya;  Aus- 
tralia; Indian  Ocean;  New  Zealand. 

Fossil:  Hawera,  Rapanui  Formation  [Late  Pleistocene]:  Waipipi.  Wanganui, 
Castlecliffian  CU3  [Upper  Pliocene]:  Castlecliff.  [Pliocene]:  Napier;  Petane; 

Waipukurau  Gorge.  Entrerrian  [Upper  Oligocene] : Chubut,  Patagonia  (Canu). 

SPECIMENS 

D.  36976  N.Z.G.S.  Loc.  4174,  Waipipi.  1 encrusting  specimen.  Collected  by  C.  A.  Fleming. 

D.  36580  (Fig.  45).  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  1 encrusting  specimen.  Collected 
by  C.  A.  Fleming. 

D.  36003  Napier.  1 encrusting  specimen.  Slide  labelled  “ Membranipora  spinosa  Q.  & G.”  by 
Jelly.  Hincks  Collection. 

D.  32514  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Membranipora  spinosa 
Q.  & G.”  by  Jelly.  Hincks  Collection. 

D.  1405  Tanner’s  Run,  Petane.  1 encrusting  specimen.  Slide  labelled  “ Membranipora 
spinosa  Q.  & G.”  by  Vine.  Vine  Collection. 

OTHER  MATERIAL 

Napier.  1 encrusting  specimen.  Slide  labelled  “Membranipora  dentata  d’Orb.  =M.  spinosa  Q.  & G. 
=M.  acanthina  by  Waters.  Waters  Collection,  Manchester  Museum. 

Napier.  1 encrusting  specimen.  Slide  labelled  “Membranipora  spinosa”  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Napier.  1 encrusting  specimen.  Slide  labelled  “Monoporella  disjuncta,  Manz.”  by  Waters.  Jelly 
Collection,  Manchester  Museum. 

Petane.  2 encrusting  specimens.  Slides  labelled  “Membranipora  spinosa  Q.  & G.”  by  Jelly.  Jelly 
Collection,  Manchester  Museum. 

2 . Chaperia  parva , 1 sp . no v . 

Fig.  46 

holotype.  D.  36581.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Specimen  encrusting 
Odontionella  cy clops  (Busk).  Sent  by  B.  H.  Mason. 

diagnosis.  Small  encrusting  Chaperia  with  subcircular  opesia  and  stout, 
depressed  occlusor-laminae  converging  distally,  not  reaching  the  proximal  lip  of  the 
opesia.  Cryptocyst  finely  tuberculate.  No  ovicells  or  avicularia. 

description.  As  for  C.  acanthina  (Lamouroux)  but  the  zooecia  markedly  smaller 
and  their  distal  walls  much  more  thickened  and  raised,  bearing  probably  up  to  six 
spines.  Occlusor-laminae  deeply  set,  stout,  converging  and  coalescing  distally  in  a 
broad  plate,  their  proximal  ends  descending  sharply  before  reaching  the  lateral 
margins  of  the  opesia.  Ancestrula  very  small,  with  circular  opesia. 

1 Referring  to  the  small  zooecia  of  this  species. 
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MEASUREMENTS 

Lz =0-36-0*40  mm. 
h0  =0-10-0-12  mm. 
Ancestrula  Lz=o-i5  mm. 

ho  = 0-09  mm. 


lz =0-26-0-30  mm. 
10  = 0-13-0-15  mm. 
lz  = o-i8  mm. 
lo=0-09  mm. 


remarks.  This  species  is  closely  related  to  C.  acanthina  (Lamouroux),  but  its 
small  size  and  the  characters  of  its  occlusor-laminae  clearly  distinguish  it  from  that 
cosmopolitan  species.  Another  feature,  though  of  doubtful  significance,  is  that  the 
ancestrula  on  the  holotype  is  relatively  much  smaller  with  respect  to  its  offspring 
(with  the  exception  of  the  first  generation  of  zooecia)  than  that  figured  by  Waters 
from  a New  Zealand  specimen  of  C.  acanthina  (1924,  pi.  19,  fig.  24). 
distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMEN 

D.  36581  (Fig.  46).  Holotype  (see  above). 


OTHER  MATERIAL 
1 paratype  in  the  N.Z.G.S.  Museum. 


0.25mm. 


Fig.  46.  Chaperia  parva,  sp.  nov.  Holo- 
type, D.  36581.  A single  zooecium. 
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Fig.  47.  Chaperia  barretoi,  sp.  nov.  Holotype, 
D.  36582.  Portion  of  vincularian  ramus. 


3.  Chaperia  barretoi,1  sp.  nov. 

Fig.  47 

holotype.  D.  36582.  Pareora,  Otaian  [Middle  Oligocene]:  “Bryozoan  Bed’' 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  Vincularian  speci- 
men, 7 mm.  in  length.  Sent  by  B.  H.  Mason. 

diagnosis.  Vincularian  Chaperia  forming  8-  to  10-serial  rami,  with  circular 
opesia  and  slightly  curved  or  straight  occlusor-laminae  not  coalescing  distally. 
Marginal  spines  constantly  four  in  number.  No  ovicells  or  avicularia. 

description.  Zoarium  free,  erect,  cylindrical  or  subcylindrical,  vincularian. 

1 After  Canon  J.  de  G.  Barreto. 
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Zooecia  ogival,  hexagonal,  arranged  quincuncially  in  longitudinal  rows,  8-  to 
io-serial,  distinctly  separated  by  shallow  grooves.  Opesia  subcircular,  occupying 
the  distal  third  of  the  frontal  area,  slightly  expanded  proximally,  its  distal  wall 
thickened  and  slightly  raised,  supporting  four  large  spine-bases,  the  proximal  margin 
with  a slightly  thickened  rim.  Cryptocyst  granular,  concave  longitudinally,  descend- 
ing gradually  to  the  proximal  edge  of  the  opesia  and  continuing  as  a narrow  rim  to 
a point  about  half-way  up  the  sides  of  the  opesia.  Gymnocyst  absent.  Occlusor- 
laminae  very  distinct,  slightly  curved  inwards  or  straight,  converging  distally  but 
not  coalescing,  their  proximal  ends  reaching  the  sides  just  at  or  distally  to  the  proximal 
edge  of  the  opesia. 

Avicularia  and  ovicells  probably  wanting. 

Paired  rosette-plates  in  the  distal  wall. 

MEASUREMENTS 

Lz =0-78-0-85  mm.  lz  = 0-52-0-62  mm. 

h0 =0-28-0-30  mm.  10  = 0-28-0-30  mm. 

Diameter  of  rami  = 0-96-1-5  mm. 

remarks.  This  species  is  remarkably  constant  in  form  and  occurs  in  great 
abundance  in  the  Tarakohe  Quarry  marls.  The  distal  wall  of  each  zooecium  tends 
to  protrude  from  the  surface  of  the  ramus,  and  this  feature,  combined  with  the  regular 
concavity  of  the  frontal  surface,  gives  the  zoarium  a very  characteristic  appearance. 

A vincularian  species  with  much  smaller  zooecia  was  discovered  by  Dr  Hastings 
in  a sponge  from  the  R.R.S.  “Discovery  II”  (Stn.  934,  New  Zealand,  340  11'  S., 
1720  io'  E.,  at  92-98  m.)  and  was  kindly  lent  to  the  writer.  It  has  oval  opesiae 
and  occlusor-laminae  which  are  concave  outwards  as  in  C.  acanthina. 

Two  other  vincularian  species  of  Chaperia  are  C.  capensis  Busk  sp.  (1884,  p.  67, 
pi.  23,  figs.  3,  3 a),  from  the  Cape  of  Good  Hope,  which  differs  in  having  a very 
irregular  disposition  of  its  zooecia,  only  two  distal  spines,  and  occlusor-laminae  which 
are  more  convergent  and  which  coalesce  distally;  and  C.  cylindracea  Busk  sp.  (1884, 
p.  78,  pi.  33,  figs.  2,  2 a-e),  from  Prince  Edward  Island,  South  Indian  Ocean,  which 
is  provided  with  two  types  of  avicularia  and  is  very  distinctive. 

distribution.  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36582  (Fig.  47).  Holotype  (see  above). 

D.  36583  Paratypes.  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry, 
Waitapu  S.D.  Numerous  vincularian  specimens.  Sent  by  B.  H.  Mason. 


4.  Chaperia  galeata  (Busk)  var.  waiparaensis / var.  nov. 

Fig.  48 

holotype.  D.  36584.  Southland,  Waiauan  [Middle  Miocene] : Base  of  Upper- 
most Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream, 
Waipara  S.D.  Specimen  encrusting  brachiopod  shell.  Sent  by  B.  H.  Mason. 


1 Referring  to  its  occurrence  in  the  Waipara  District,  North  Canterbury. 
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diagnosis.  Small  encrusting  Chaperia  with  subcircular  opesia  and  inconspicuous 
occlusor-laminae.  Cryptocyst  and  gymnocyst  wide.  Small,  distally-directed  avi- 
cularia  on  the  distal  wall,  and  stout,  unjointed,  columnar  avicularia  on  the  proximal 
gymnocyst.  Ovicell  galeate,  longer  than  wide,  recumbent,  the  entooecium  exposed 
frontally  as  a narrow  band  along  the  proximal  edge.  Marginal  spines  four,  in  two 
pairs. 

description.  Zoarium  encrusting. 

Zooecia  small,  rounded-hexagonal,  arranged  quincuncially  in  longitudinal 
diverging  rows,  not  distinctly  separated.  Opesia  subcircular,  generally  longer  than 

wide,  its  distal  portions  enclosed  by  a thickened  wall 
rising  on  each  side  from  a point  level  with  the  proximal 
edge  of  the  opesia  to  its  highest  point  at  the  distal 
margin.  A pair  of  distal  spines  on  each  side  of  the 
median  line.  Cryptocyst  flat,  smooth,  well-developed 
on  the  distal  and  lateral  sides.  Gymnocyst  often  as 
long  as  the  opesia,  smooth,  flat.  Occlusor-laminae 
short,  converging  and  coalescing  distally,  very  in- 
conspicuous, their  outer  edges  conforming  closely  to 
the  distal-lateral  edges  of  the  opesia,  their  proximal 
ends  inserted  about  half-way  up  the  latter. 

Avicularia:  (a)  distal,  small,  median,  with  strong 
condyles,  situated  on  the  exposed  slope  of  the  distal 
wall,  the  triangular  rostrum  directed  distally ; ( b ) proxi- 
mal, stout,  unjointed,  columnar,  situated  on  the 
proximal  gymnocyst,  occasionally  absent,  embedded 
in  the  ovicell  when  the  latter  is  present. 

Ovicells  hyperstomial,  recumbent,  helmet-shaped,  longer  than  wide,  tapering 
distally,  formed  of  two  distinct  layers,  the  entooecium  projecting  slightly  in  a narrow 
fenestra  on  the  proximal  edge.  The  columnar  avicularium  of  the  distal  zooecium, 
if  present,  becoming  embedded  in  the  distal  end  of  the  ovicell.  A pair  of  stout  spine- 
bases  at  the  proximal  outer  edge  of  the  ovicell  orifice. 


O 0.5mm. 

Fig.  48.  Chaperia  galeata  (Busk)  var. 
waiparaensis,  var.  nov.  Holo- 
type,  D.  36584.  Two  zooecia,  the 
lower  left  with  an  ovicell.  Note 
the  tapering  ovicell  and  the 
inconspicuous  occlusor-laminae. 


MEASUREMENTS 

Zooecia  very  variable. 

h0=0'i9-o-22  mm.  I0=o-i7-o-i9  mm. 

remarks.  The  main  distinguishing  features  of  the  Weka  Pass  fossils  are  (i)  the 
smallness  of  the  zooecia;  (ii)  the  distal  avicularia  constantly  present;  (iii)  the  un- 
jointed columnar  avicularia  on  the  proximal  gymnocyst;  (iv)  the  small,  elongated, 
recumbent  ovicell;  and  (v)  the  inconspicuous  occlusor-laminae. 

Taken  as  a whole  the  specimens  most  closely  resemble  C.  galeata  Busk  sp.  (1854, 
p.  62,  pi.  65,  fig.  5),  from  the  East  Falkland  Islands.  There  has  been  much  con- 
fusion in  the  past  over  this  species  and  Dr  Hastings  has  gone  to  a considerable  amount 
of  trouble  to  restore  order  out  of  the  chaos.  Unfortunately,  Busk’s  type-specimen 
from  the  East  Falkland  Islands  (54.11. 15. 223)  consists  solely  of  15  zooecia  all  of  which 
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are  ovicelled,  as  shown  by  Busk  (1854),  the  centre  part  of  the  colony  having  been 
destroyed. 

The  points  of  resemblance  of  the  Weka  Pass  material  to  C.  galeata  are  (a)  the 
poorly-developed,  inconspicuous  occlusor-laminae ; (b)  the  unjointed,  columnar  avi- 
cularia  on  the  proximal  gymnocyst ; and  (c)  the  narrow  fenestra  across  the  front  of 
the  ovicell  which  is  surmounted  distally  by  an  avicularium. 

The  ovicell  is  rarely  preserved  in  the  fossils  but  broken  remnants  show  that  it  is 
recumbent  on  the  gymnocyst  of  the  distal  zooecium,  and  that  its  orifice  is  flanked  by 
a stout  spine-base  on  either  side  (another  feature  of  C.  galeata ). 

The  fossils  differ,  however,  in  (a)  having  a wide  cryptocyst  and  gymnocyst; 
(b)  having  constant  distal  avicularia;  (c)  being  markedly  smaller  in  size;  and 
(d)  having  a relatively  longer  ovicell. 

C.  cristata  Busk  sp.  (1884,  p.  65,  pi.  15,  figs.  1 b-d),  from  Kerguelen  Island,  lacks 
the  unjointed  columnar  avicularia  on  the  proximal  gymnocyst,  whilst  its  occlusor- 
laminae  are  quite  distinct  in  the  opesia  and  turn  sharply  at  right  angles  to  meet  the 
lateral  wall. 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 

SPECIMENS 

D.  36584  (Fig.  48).  Holotype  (see  above). 

D.  36585-36588  Paratypes.  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka 
Creek  and  Weka  Pass  Stream,  Waipara  S.D.  4 encrusting  specimens.  Sent  by 
B.  H.  Mason. 


Cf.: 

1879 

1884 

1914 

1949 


5.  Chaperia  sp.  cf.  cristata  (Busk) 

Fig.  49 

Membranipora  galeata  Busk:  Busk,  p.  195  ( non  Busk,  1854,  p.  62,  pi.  65,  fig.  5). 
Amphiblestrum  cristatum  Busk,  p.  65,  pi.  15,  figs.  1,  1 b-d  ( non  fig.  1 a)  (Plate  labelled  “Mem- 
branipora cristata  ”). 

Chaperia  galeata  (Busk)  Kluge,  p.  669,  text-fig.  42. 

Chaperiopsis  cristata  (Busk)  Uttley,  p.  187. 


lectotype  of  C.  cristata  (here  chosen).  87.12.9.325.  Recent:  Challenger  Stn. 
149D,  Royal  Sound,  Kerguelen,  28  fathoms.  Specimen  figured  by  Busk,  1884, 
pi.  15,  figs.  1 b-d.  Challenger  Collection. 

diagnosis  (of  New  Zealand  fossils).  Bilamellar-foliaceous  or  encrusting  Chaperia 
with  subcircular  opesia  and  conspicuous  occlusor-laminae  coalescing  distally,  turning 
sharply  at  their  proximal  ends  to  join  the  lateral  walls  of  the  opesia.  Small  distal 
avicularia  and  jointed  proximal  avicularia.  Ovicells  hyperstomial,  large. 
description.  Zoarium  bilamellar-foliaceous  or  encrusting. 

Zooecia  hexagonal,  arranged  quincuncially  in  irregular,  longitudinal  rows,  dis- 
tinctly separated  by  grooves.  Opesia  subcircular,  generally  wider  than  long,  its 
distal  margin  thickened  but  scarcely  raised,  bearing  the  bases  of  four  stout  spines, 
two  on  each  side  of  the  median  line.  Cryptocyst  well-developed  proximally,  finely 
tuberculate,  about  half  as  long  as  the  opesia,  sloping  gently  towards  the  latter,  slight 
or  absent  in  the  distal-lateral  areas.  Gymnocyst  moderately  well-developed,  smooth. 
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Occlusor -laminae  conspicuous,  converging  and  coalescing  distally  in  an  arch,  turning 
sharply  at  right  angles  at  their  proximal  ends  before  joining  the  lateral  walls. 

Avicularia : (a)  distal,  very  small,  placed  in  the  median  line,  the  rostrum  directed 
distally;  ( b ) proximal,  one,  sometimes  a pair  of  basal  articulations  for  jointed  avi- 
cularia on  the  gymnocyst. 

Ovicells  hyperstomial,  large,  not  deeply  immersed  in  the  gymnocyst  of  the  distal 
zooecium. 

Rosette-plates : a pair  of  large,  ovate  pores  at  the  top  of  the  distal  wall. 


MEASUREMENTS 

Lz  = 0*43-0-55  mm. 
h0  = o*i9-o*2i  mm. 


lz =0*36-0*39  mm. 
10  = 0*20-0*26  mm. 


remarks.  None  of  the  ovicells  is  completely  preserved  on  any  of  the  specimens, 
but  the  bases  of  their  outer  walls  remain  to  show  that  they  were  large  and  probably 
had  a large,  lateral  spine  on  each  side  of  their  orifice.  The  cavity  of  the  ovicell  is 

not  markedly  separated  from  that  of  the  zooecium  by 
a strong  wall  as  in  many  species  of  Chaperia.  The 
somewhat  triangular  bosses  observed  on  the  proximal 
gymnocyst  of  some  of  the  zooecia  undoubtedly  represent 
the  articulation  points  of  jointed  avicularia  (cf.  Kluge, 
1914,  text-fig.  42). 

The  differences  between  the  fossil  material  and  the 
Recent  representatives  of  C.  cristata  (Busk)  preserved 
in  the  Museum  collections  are  very  slight,  but  there  is 
some  hesitation  in  making  a categorical  identification 
because  the  Recent  species  of  Chaperia  are  distinguished 
on  characters  which  are  not  present  in  the  fossils — the 
nature  of  the  spines  and  the  characters  of  the  opercular 
sclerites.  The  most  noticeable  features  in  the  fossil 
material  are  the  bilamellar  habit,  the  slight  elevation  of  the  thickened  distal  wall, 
and  the  fairly  even  separation  of  the  distal  spine-bases,  which  in  C.  cristata  are 
grouped  closely  in  pairs.  The  absence  of  complete  ovicells  also  adds  to  the  difficulty 
of  identification,  since  species  have  been  differentiated  on  the  orientation  of  the 
avicularia  superposed  on  the  ovicells. 

C.  cervicornis  Busk  sp.  (1854,  p.  60,  pi.  100,  fig.  3)  has  inconspicuous  occlusor- 
laminae  which  do  not  turn  at  their  proximal  ends,  and  the  distal  avicularia,  when 
present,  are  directed  obliquely  or  transversely. 

DISTRIBUTION 

Recent:  (C.  cristata ) South  Pacific  Ocean. 

Fossil:  (C.  sp.  cf.  cristata ) Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass. 


Fig.  49.  Chaperia  sp. 
(Busk).  D.  36590. 
ovicelled  zooecia. 


0.5mm. 

cf.  cristata 
Four  non- 


SPECIMENS 

D.  36589,  D.  36590  (Fig.  49),  D.  36591  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction 
of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  3 bilamellar  specimens. 
Sent  by  B.  H.  Mason. 
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6.  Chaperia  rubida  (Hincks) 

(Figs.  50-52) 

1881a  Membranipora  rubida  Hincks,  p.  147,  pi.  8,  fig.  6. 

1887a  Membranipora  annulus  Manzoni:  Waters,  p.  47  (pars),  pi.  6,  figs.  2,  5 ( non  fig.  g—M.  galeata 
Busk  var.  multifida  Busk,  1884,  p.  64 ; nec  Manzoni,  18706,  p.  329,  pi.  1,  fig.  6). 

1898  Membranipora  rubida  Hincks:  Waters,  p.  666. 

1929  Chaperia  galeata  (Busk)  type  2 Livingstone,  p.  101,  pi.  1,  fig.  5. 

1949  Chaperiopsis  rubida  (Hincks)  Uttley,  p.  187. 

lectotype  (here  chosen).  The  Recent  specimen  from  Australia  figured  by 
Hincks  (i88i«,  pi.  8,  fig.  6).  This  specimen  cannot  be  traced  and,  in  the  absence  of 
topotype  material,  the  present  identification  is  based  on  a Recent  specimen  from  New 
Zealand  encrusting  a lamellibranch  (97. 5.1. 531,  Jelly  slide  in  Bracebridge  Wilson 
Coll.). 

diagnosis.  Encrusting  Chaperia  with  subcircular  opesia  and  inconspicuous, 
coalescing  occlusor-laminae.  Distal  avicularia  small.  Proximal  avicularia  either 
long-mandibled  and  sessile,  or  short,  columnar,  often  paired.  Ovicell  recumbent, 
the  entooecium  exposed  in  a crescentic  or  elliptical  fenestra  often  with  everted 
margins.  Spines  constantly  four  in  number. 

description.  Zoarium  encrusting. 

Zooecia  rhomboidal,  arranged  quincuncially  in  longitudinal,  sub-parallel  rows,  dis- 
tinctly separated  by  high  walls.  Opesia  oval  or  subcircular,  longer  than  wide,  with  a 
slightly  serrated  edge,  the  distal  wall  thickened  and  raised,  bearing  the  bases  of  four 
large  spines.  Cryptocyst  granular,  flat,  most  developed  proximally  as  a narrow  rim 
extending  along  the  lateral  parts  of  the  opesia.  Gymnocyst  very  small.  Occlusor- 
laminae  long  and  stout,  generally  not  conspicuous,  strongly  curved  and  converging 
distally  in  an  arch. 

Avicularia:  ,(a)  distal,  small,  acuminate,  with  condyles,  placed  at  the  extreme 
distal  end  of  the  non-ovicelled  zooecia,  the  rostrum  directed  distally;  ( b ) proximal, 
one,  sometimes  a pair,  long-mandibled,  sessile,  placed  on  the  proximal  gymnocyst  of 
non-ovicelled  zooecia  or  crowning  the  distal  end  of  the  ovicell,  the  sharp,  arched 
rostrum  directed  either  obliquely  distally  or  directly  proximally,  the  proximal  opesia 
semicircular;  (c)  short-mandibled,  columnar,  often  paired,  replacing  type  ( b ),  the 
rostrum  directed  obliquely  proximally. 

Ovicells  hyperstomial,  generally  wider  than  long,  reclining  on  the  distal  zooecium, 
the  frontal  area  with  a transverse,  rounded,  crescentic  or  elliptical  fenestra  sur- 
rounded by  a raised  margin.  A pair  of  stout  spine-bases  on  each  side  of  the  orifice 
of  the  ovicell. 

MEASUREMENTS 

Lz =0-45-0-53  mm.  lz =0-35-0-43  mm. 

h0 =0-29-0-32  mm.  1G =0-24-0-26  mm. 

remarks.  The  Weka  Pass  fossils  encrust  lamellibranch  shells  and  polyzoa  and 
are  well-preserved,  considering  the  intricacy  of  the  structures  present  on  the  exterior 
of  the  zooecium.  Secondary  calcification  has  been  heavy  in  all  cases  so  that  the 
opesiae  are  deeply  immersed  and  the  avicularia  are  surrounded  by  a thick  deposit. 
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The  proximal  avicularia  are  solely  of  the  sessile  type  ( b ),  with  their  rostra  directed 
obliquely  distally  and  arched  so  that  the  point  is  turned  down  slightly  (Fig.  51). 
The  ovicells  are  remarkably  shallow  distally  with  the  consequent  narrowing  of  the 
frontal  fenestra.  In  most  cases  the  sessile  avicularium  on  the  distal  zooecium  is  un- 
disturbed by  the  growth  of  the  ovicell  of  the  proximal  cell.  The  occlusor-laminae 
are  much  more  conspicuous  than  those  of  Recent  specimens. 

In  the  Napier  specimens  (D.  1400,  D.  32489),  however,  both  types  of  proximal 
avicularia  may  be  seen,  those  of  type  ( b ) being  oriented  obliquely  distally  or  proxi- 
mally  on  the  same  colony.  The  second  of  these  specimens  may  be  that  which  Waters 
figured  as “ Membranipora  annulus  Manzoni”  (1887a,  pi.  6,  figs.  2,  5). 

A specimen  from  Napier  in  the  Waters  Collection  at  the  Manchester  Museum 
(labelled  “ Membranip  or  a annulus  Manz.”  by  Waters)  is  rather  encrusted  but  appears 


5°  51  52 


1 1 1 1 1 1 
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Figs.  50-52.  Chaperia  rubida  (Hincks). 

Fig.  50.  97.5. 1. 531.  Recent:  New  Zealand.  Four  zooecia,  the  lowest  showing  the  large,  acuminate 
avicularium  with  down-curved  mandible. 

Fig.  51.  D.  36593.  Three  zooecia  with  ovicells  and  avicularia. 

Fig.  52.  D.  36592.  Four  zooecia,  the  centre  upper  one  with  the  remains  of  paired  avicularia  on  its 
proximal  gymnocyst. 

to  belong  to  C.  rubida.  It  possesses  the  large,  sessile  avicularia  and  the  crescentic 
fenestrae  on  the  ovicells.  The  occlusor-laminae  are  not  visible. 

It  is  of  interest  that,  in  Waters’s  own  copy  of  his  New  Zealand  Tertiary  paper  in 
the  Manchester  Museum  (1887a),  there  is  a note  alongside  “ M.  annulus  ” to  the  effect 
that  “Fig.  2 [pi.  6]  looks  more  like  Chaperia  cristata  Busk.’’  There  seems  to  be  no 
evidence  to  support  this  comparison. 

The  fragments  from  Castlecliff  (Loc.  4103)  appear  to  be  loosely  encrusting,  though 
most  of  the  basal  wall  has  been  removed  from  the  zooecia.  The  proximal  avicularium 
is  constantly  of  the  columnar  type  (c),  the  column  being  directed  somewhat  distally. 
The  small  distal  avicularium  is  always  present,  except  on  the  ovicelled  zooecia,  and 
the  zooecia  are  so  closely  packed  together  that  the  distal  avicularium  of  one  zooecium 
grows  alongside  the  columnar  avicularium  of  its  distal  successor.  The  occlusor- 
laminae  are  remarkably  short  and  obtuse  and  almost  invisible  from  above. 
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The  non-ovicelled  specimen  from  New  Zealand  (97. 5.1. 531),  upon  which  these 
comparisons  are  based,  along  with  a similar  but  ovicelled  specimen  from  the  Bay 
of  Islands,  New  Zealand  (55.12.7.184),  has  been  accepted  by  Dr  Hastings  (MS)  as 
representing  Hincks’s  species,  in  the  absence  of  the  Australian  types.  The  fossil  forms 
described  agree  very  closely  with  this  material. 

In  the  second  specimen  mentioned  above  (55.12.7.184)  the  raised  margins  of  the 
fenestra  on  the  ovicell  are  sometimes  everted  so  as  to  form  a broad  flange.  This 
feature  is  also  very  apparent  on  the  specimen  from  Petane  (D.  36594)  which  encrusts 
an  Ostrea. 

C.  multifida  Busk  sp.  (1884,  p.  64)  is  distinguished  by  the  shape  of  the  fenestra 
on  the  ovicell,  which  is  semicircular,  and  by  its  long,  straight  occlusor-laminae. 

C.  colensoi,  sp.  nov.  (p.  112),  is  distinguished  by  its  very  obtuse  occlusor-laminae 
and  its  triangular  fenestra  on  the  ovicell. 

DISTRIBUTION 

Recent:  Australia  (Hincks) ; New  Zealand. 

Fossil:  ? Hawera,  Rapanui  Formation  [Late  Pleistocene]:  Waipipi.  Wanganui, 
Castleclifhan  CU2c  [Upper  Pliocene]:  Castlecliff.  [Pliocene]:  Napier;  Petane. 

Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 

SPECIMENS 

?D.  36978  N.Z.G.S.  Loc.  4174,  Waipipi.  1 encrusting  specimen.  Identification  doubtful  in  the 
absence  of  oviceils.  Collected  by  C.  A.  Fleming. 

D.  36592  (Fig.  52).  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2C.  1 loosely  encrusting  specimen. 
Collected  by  C.  A.  Fleming. 

D.  32489  Near  Napier.  1 encrusting  specimen.  Slide  labelled  “ Membranipora  annulus  Manz.” 
by  Jelly.  Hincks  Collection. 

D.  1400  Napier.  1 encrusting  specimen.  Slide  labelled  “Membranipora  annulus  Manz.”  by 
Vine.  Vine  Collection. 

D-  36594  Petane.  1 encrusting  specimen.  Blake  Collection. 

D.  36593  (Fig.  51),  D.  36595  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka 
Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 encrusting  specimens.  Sent  by 
B.  H.  Mason. 

OTHER  MATERIAL 

Napier.  2 encrusting  specimens.  Slides  labelled  “Membranipora  annulus  Manz.”  by  Waters. 
Waters  Collection,  Manchester  Museum.  (Also  one  encrusting  specimen  labelled  “No  special  locality. 
Miss  Jelly  Coll.”  by  Waters). 

Napier  Harbour.  1 encrusting  specimen.  Slide  labelled  “Membranipora  annulus,  Manz.  with 
oviceils”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Near  Napier.  1 encrusting  specimen.  Slide  labelled  “Membranipora  annulus,  Manz.”  by  Waters. 
Jelly  Collection,  Manchester  Museum. 

Napier.  1 encrusting  specimen.  Slide  labelled  “Membranipora  annulus  Manz.  Oviceils”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

Near  Napier.  1 encrusting  specimen.  Slide  labelled  “Membranipora  annulus  Manz.  Named  by 
Mr.  Waters”  by  Jelly.  Jelly  Collection,  Manchester  Museum. 

[Napier].  1 encrusting  specimen.  Slide  labelled  “Membranipora  Napierii  ms.”  [epithet  later 
deleted  by  pencil]  by  Waters.  Jelly  Collection,  Manchester  Museum. 
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Chaperia  columella ,2  sp.  nov. 

Figs.  53,  54 

holotype.  D.  36596.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Bilamellar  specimen. 
Sent  by  B.  H.  Mason. 

diagnosis.  Bilamellar-foliaceous  Chaperia  with  subcircular  opesia  and  stout 
occlusor-laminae  meeting  the  lateral  walls  at  an  angle.  Distal  avicularia  small. 
Proximal  avicularia  on  a stout,  distally-inclined  column.  Ovicell  long,  with  narrow 
proximal  fenestra  and  thickened  proximal  lip. 

description.  Zoarium  bilamellar-foliaceous. 

Zooecia  arranged  quincuncially  in  longitudinal, 
diverging  rows,  not  distinctly  separated.  Opesia 
subcircular  or  circular,  generally  longer  than  wide, 
the  distal  wall  thickened  and  slightly  raised.  Four 
small,  distal  spine-bases  present,  grouped  in  pairs. 
Cryptocyst  granular,  flat,  developed  as  a wide  rim 
round  the  proximal  and  proximo-lateral  edges  of  the 
opesia.  Gymnocyst  wide,  covered  almost  entirely  by 
the  avicularian  column.  Occlusor-laminae  distinct, 
stout,  slightly  curved  outwards,  rising  distally  and 
converging  abruptly,  their  junction  with  the  lateral 
walls  at  a distinct  angle. 

Avicularia:  (a)  distal,  small,  with  sharp,  tri- 
angular rostrum  directed  distally,  on  the  non- 
ovicelled  zooecia  only;  ( b ) proximal,  single,  rarely 
paired,  placed  on  a stout,  distally-inclined  column  on 
the  proximal  gymnocyst,  the  triangular  rostrum 
directed  transversely  or  obliquely  distally. 

Ovicells  hyperstomial,  large,  longer  than  wide, 
tapering  distally,  slightly  immersed  in  the  distal 
zooecium,  the  entooecium  protruding  proximally  in 
a narrow  rim,  the  proximal  lip  of  the  orifice  much  thickened  and  everted.  Ovicell 
not  crowned  by,  but  slightly  embracing,  the  columnar  avicularium  of  the  distal 
zooecium. 


n 


O 0.5mm. 

Figs.  53,  54.  Chaperia  columella, 
sp.  nov.  Holotype,  D.  36596. 

Fig.  53.  Non-ovicelled  zooecium  with 
large,  columnar  avicularium  on  the 
proximal  gymnocyst. 

Fig.  54.  Ovicelled  zooecium  showing  the 
tapering  ovicell  with  the  thickened 
entooecium  protruding  proximally 
from  beneath  the  ectooecium. 


MEASUREMENTS 

Lz  = 0-48-0-58  mm. 
hQ  = 0-18-0-20  mm. 


lz  = 0-28-0-34  mm- 
10  = 0-17-0-19  mm. 


remarks.  The  columnar  avicularium  on  the  proximal  gymnocyst  is  extremely 
constant  in  this  species,  though  on  one  zooecium  two  smaller  columns,  side  by  side, 
are  present.  In  many  cases  the  column  overhangs  and  covers  about  half  of  the  opesia. 

This  species  is  distinguished  from  C.  rubida  (Hincks)  by  having  very  conspicuous 
occlusor-laminae  which  turn  at  an  angle  to  the  lateral  walls,  a long  recumbent  ovicell 
1 Lat.,  columella,  “a  little  column,”  referring  to  the  proximal  avicularium. 
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with  a narrow  fenestra,  and  constant  columnar  avicularia.  The  bilamellar  form  is 
also  of  interest,  though  it  has  been  noted  in  C.  multifida  (Busk)  (p.  108),  and  in  a 
species  comparable  with  C.  cristata  (Busk)  (p.  101)  from  the  Weka  Pass  beds.  The 
marginal  spines  are  not  as  prominent  as  in  C.  rubida  and  they  appear  to  be  absent 
from  the  ovicelled  zooecia. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 


SPECIMENS 

D.  36596  (Figs.  53,  54).  Holotype  (see  above). 

D.  36597  Paratype.  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 
1 bilamellar  specimen.  Sent  by  B.  H.  Mason. 


8.  Chaperia  delta / sp.  nov. 

Figs.  55,  56 

holotype.  D.  36598.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Loosely  encrusting 
specimen.  Sent  by  B.  H.  Mason. 

diagnosis.  Small,  unilamellar,  loosely  encrusting  Chaperia  with  relatively  large, 
circular  opesia  much  restricted  by  very  prominent  occlusor-laminae  descending 
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Figs.  55,  56.  Chaperia  delta,  sp.  nov.  Holotype,  D.  36598. 
Fig.  55.  A zooecium  with  large,  proximal  avicularium. 
Fig.  56.  Two  zooecia. 


sharply  at  their  proximal  ends.  Unjointed  columnar,  or  large,  sessile  avicularia  on 
the  proximal  gymnocyst.  Ovicell  deeply  immersed  in  the  distal  zooecium. 
description.  Zoarium  unilamellar,  probably  loosely  encrusting. 

Zooecia  small,  arranged  quincuncially  in  longitudinal,  diverging  rows,  distinctly 
separated  by  thick  walls.  Opesia  subcircular  or  elliptical,  wider  than  long  and 
expanding  proximally.  Distal  margin  thickened  and  raised.  Four  distal  spine- 
bases  probably  present.  Cryptocyst  finely  granular,  forming  a narrow,  depressed  rim 
round  the  proximal  end  of  the  opesia,  extending  laterally  as  a wide,  almost  vertical 
rim.  Occlusor-laminae  very  strong,  exceptionally  conspicuous,  slightly  curved  out- 
wards and  converging  and  coalescing  distally  in  a curved  lamina,  their  proximal  ends 

1 Referring  to  the  shape  of  the  opesia. 
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extending  to  the  proximal  corners  of  the  opesia  and  descending  sharply,  giving  the 
appearance  of  turning  abruptly  into  the  lateral  walls. 

Avicularia:  (a)  distal,  small,  triangular,  on  non-ovicelled  zooecia  only,  the 

rostrum  directed  distally,  often  absent;  ( b ) stout,  columnar,  unjointed,  placed  on 
the  proximal  gymnocyst,  the  triangular  rostrum  directed  obliquely  distally;  or 
(c)  very  large,  sessile  on  the  proximal  gymnocyst,  with  a narrow,  triangular,  and 
greatly  raised  rostrum  directed  laterally  or  somewhat  obliquely.  Proximal  avicularia 
sometimes  absent. 

Ovicells  hyperstomial,  large,  deeply  immersed  in  the  distal  zooecium,  the  cavity 
separated  by  a high,  distal  wall ; a stout  spine-base  on  either  side  of  the  orifice. 

MEASUREMENTS 

Lz  =0-29-0-38  mm.  lz  =0-26-0-32  mm. 

h0=o-i6-o-i7  mm.  l0=o-2o-o-22  mm. 

remarks.  The  occlusor-laminae  of  this  finely-preserved  and  handsome  species 
are  exceptionally  prominent  and  give  the  opesia  a peculiar  shape.  From  its  full, 
roughly  circular  outline  it  is  reduced  by  the  laminae  to  a triangle,  the  proximal 
corners  expanding  sharply  as  the  laminae  descend  at  their  proximal  ends  (Fig.  55). 
The  large,  immersed  ovicell  is,  unfortunately,  not  completely  preserved  in  any  of  the 
specimens,  so  it  is  impossible  to  state  whether  or  not  it  was  crowned  by  an  avicularium. 

In  one  specimen  (D.  36599)  the  proximal  avicularia  are  absent  and  the  gymnocyst 
is  smooth. 

This  species  is  similar  in  size  to  C.  parva,  but  differs  in  having  distal  avicularia,  a 
hyperstomial  ovicell,  and  strong  occlusor-laminae,  while  proximal  avicularia  fre- 
quently occur.  The  sessile  avicularia  are  reminiscent  of  those  seen  on  C.  rubida 
(Hincks),  but  beyond  that  point  there  is  little  comparison. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMENS 

D.  36598  (Figs.  55,  56).  Holotype  (see  above). 

D.  36599  Paratype.  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 

1 loosely  encrusting  specimen.  Sent  by  B.  H.  Mason. 

9.  Chaperia  multifida  (Busk) 

Figs.  57-59 

1884  Membranipora  galeata  Busk  var.  b multifida  Busk,  p.  64. 

1887a  Membranipora  annulus  Manzoni:  Waters,  p.  47  {pars),  pi.  6,  fig.  9 {non  figs.  2,  5 =M.  rubida 
Hincks,  1881a,  p.  147,  pi.  8,  fig.  6 ; nec  Manzoni,  1870 b,  p.  329,  pi.  1,  fig.  6). 

1898  Chaperia  annulus  (Manzoni)  var.  bilaniinata  Waters,  p.  674,  pi.  47,  figs.  5,  8,  9. 

1914  Chaperia  multifida  (Busk)  Kluge,  p.  673,  text-fig.  44. 

1923  Chaperia  “ bilamellata”  (Waters)  Canu  & Bassler,  p.  51,  text-figs.  4A-D. 

1938a  Chaperia  multifida  (Busk):  Marcus,  p.  201,  text-fig.  8 {cum  syn.). 

lectotype  (here  chosen).  87.12.9.319  (slide  labelled  “Type”  by  Busk).  Recent: 
Simons  Bay,  Cape  of  Good  Hope.  Specimen  encrusting  Fucus.  Challenger  Collec- 
tion. 

diagnosis.  Encrusting,  or  bilamellar-foliaceous  Chaperia  with  circular  opesia 
of  distinctly  annulate  appearance.  Long,  almost  straight  occlusor-laminae.  Crypto- 
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cyst  wide.  Distal  avicularia  large;  proximal  avicularia  jointed.  Base  of  ovicell 
forming  a rounded,  triangular  depression  with  a transverse  groove  at  its  proximal  end. 
description.  Zoarium  bilamellar-foliaceous. 

Zooecia  subcircular,  forming  a closely  packed  mosaic  of  annuli,  distinctly 
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Figs.  57-59.  Chaperia  multifida  (Busk). 

Fig.  57.  D.  36601.  Note  the  lower  right-hand  zooecium  showing  the  distal  impression  of  an  ovicell. 

Fig.  58.  D.  1401.  The  two  outermost  zooecia  show  the  transverse  groove  and  the  distal  impression  of  the 
ovicell. 

Fig.  59.  D.  1401.  Sectional  view  of  a single  zooecium  showing  the  arrangement  of  the  distal  and  lateral 
rosette-plates. 

separated  by  deep  grooves.  Opesia  subcircular.  Cryptocyst  faintly  tuberculate, 
forming  a broad,  steeply-descending  rim  round  the  opesia,  the  upper  edge  of  the  rim 
linear  and  slightly  everted.  Distal-lateral  margins  of  the  opesia  wide  and  flattened, 
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bearing  four  stout  spine-bases,  two  on  each  side  of  the  median  line.  Gymnocyst 
restricted,  depressed.  Occlusor -laminae  long,  slightly  curved  outwards,  rather  in- 
conspicuous, converging  distally. 

Avicularia : (a)  sessile,  rather  large,  placed  on  the  distal  margin  of  the  zooecium, 
the  triangular  rostrum  directed  distally;  ( b ) jointed,  often  paired,  placed  on  the 
proximal  gymnocyst. 

Ovicells  hyperstomial,  recumbent,  the  basal  impression  triangular,  marked  off 
proximally  from  the  zooecium  by  a deep,  transverse  groove. 

Rosette-plates : (a)  distal — a pair  of  long,  parallel-sided  or  oval  openings  on  either 
side  of  a raised  median  line ; ( b ) lateral — an  elongate,  oval-shaped  opening  occupying 
the  proximal  end  of  a subcircular  plate  in  each  half  of  the  lateral  wall. 

MEASUREMENTS 

Lz =0-55-0-62  mm.  lz— 0*35-0-40  mm. 

h0  = 0-23-0-29  mm.  10 =0-22-0-28  mm. 

remarks.  Though  absolute  certainty  of  identification  would  depend  on  the  dis- 
covery of  complete  ovicells  and  proximal  avicularia,  there  is  little  doubt  that  this 
material  is  the  same  as  Busk’s  variety  of  C.  galeata,  now  generally  recognized  as  a 
distinct  species. 

The  ovicell  of  the  Recent  C.  multifida  has  a semicircular  or  triangular  frontal 
fenestra.  The  oral  spines  are  very  much  branched,  and  the  proximal  avicularia  are 
jointed  basally  and  expand  distally  in  the  form  of  a club. 

The  zoaria  of  the  Petane  specimens  are  superficially  slightly  worn,  and  the  ovicells 
have  been  removed,  but  their  basal  walls  can  be  clearly  seen  in  a few  zooecia  forming 
a rounded  triangular  space,  and  on  these  zooecia  the  two  pairs  of  spines  are  placed 
much  further  apart.  The  ovicells  of  Recent  material  of  this  species  would  probably 
produce  a similar  pattern  if  abraded,  and  the  deep  groove  across  the  distal  margin  of 
the  zooecium  has  also  been  seen  in  Recent  specimens.  The  only  difference  appears 
to  be  that  the  occlusor-laminae  of  the  fossils  are  slightly  curved  and  not  quite  so 
conspicuous  as  those  of  Recent  specimens. 

Where  the  proximal  gymnocyst  has  not  been  completely  obliterated  or  squeezed 
out  by  close  packing  of  the  zooecia,  it  is  observed  to  bear  sometimes  one,  sometimes 
a pair  of  small,  hollowed  bosses  which  are  undoubtedly  the  basal  articulations  for  the 
characteristic,  jointed  avicularia  (cf.  Kluge,  1914,  text-fig.  44  on  p.  673). 

The  bilamellar  sheet-like  zoaria  tend  to  split  up  readily  into  single,  complete 
zooecia  so  that  the  communication-pores  or  rosette-plates  are  easily  seen.  They  are 
shown  diagrammatically  in  Fig.  59,  and  it  will  be  seen  that  they  differ  from  those 
figured  by  Kluge,  who  depicts  two  large  rosette-plates  in  each  half  of  the  lateral  wall. 
The  description  given  by  Waters  (1898,  p.  674)  of  the  rosette-plates  in  C.  annulus  var. 
bilaminata  ( = C.  7nultifida)  agrees  with  the  New  Zealand  fossils  exactly. 

The  specimen  from  Napier  (D.  36604)  is  very  much  encrusted  with  deposit,  but 
is  easily  identifiable  by  the  prominent  basal  markings  of  the  ovicells. 

The  bilamellar  specimen,  labelled  “ Membranipora  annulus.  No  ovicell”  by 
Waters,  from  Waipukurau,  in  the  Waters  Collection  at  the  Manchester  Museum, 
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strengthens  the  belief  that  this  was  the  species  which  Waters  figured  (1887a,  pi.  6, 
9)- 

The  gymnocyst  of  the  fossils  is  usually  so  abbreviated  that  the  rostrum  of  the  distal 
avicularium  of  the  proximal  zooecium  reaches  the  edge  of  the  cryptocyst  of  its  distal 
successor. 

Both  Waters’s  material  from  Mt  Gambier,  South  Australia  (1882a,  p.  263,  pi.  8, 
fig.  14 — as  Membranipora  dentata  d’Orb.),  and  MacGillivray’s  Victorian  material 
from  Muddy  Creek,  Bairnsdale,  and  Moorabool  (1895,  p.  43,  pi.  6,  fig.  3 — as  Amphi- 
blestrum  annulus  Manzoni  sp.),  appear  to  be  synonymous  and  the  figures  indicate  a 
species  apparently  related  to  C.  multifida  (Busk).  The  specimen  from  Mt  Gambier, 
South  Australia  (D.  32950,  Tenison-Woods  Coll.),  which  Waters  figured  (1882a,  pi.  8, 
fig.  14),  however,  shows  that  its  zooecia  are  very  much  smaller  and  the  cryptocyst 
forms  a depressed,  flattened  rim  round  the  opesia.  The  occlusor-laminae,  though 
straight,  are  relatively  shorter  than  those  of  C.  multifida  (Busk). 

The  Recent  material  from  St.  Helena  described  by  Marcus  (1938a,  p.  201)  differs 
only  from  the  South  African  and  New  Zealand  specimens  in  having  a very  narrow 
marginal  cryptocyst. 

C.  paulensis  Kluge  (1914,  p.  674,  text-fig.  45)  from  South  Africa  is  probably  a 
variety  of  C.  multifida  (Busk)  with  unbranched  or  simply  forked  spines.  It  appears 
to  have  no  frontal  fenestra  on  the  ovicell. 

If  we  accept  the  identification  [as  Chaperia  annulus  Manzoni  sp.  (18706,  p.  329, 
pi.  1,  fig.  6)]  of  the  specimen  from  the  Pleistocene  of  Farnesina,  Italy,  depicted  by 
Canu  & Bassler  (1928a,  pi.  9,  fig.  3),  then  C.  multifida  (Busk)  differs  from  it  in  having 
a steeply-sloping  cryptocyst  and  jointed  proximal  avicularia.  According  to  Canu 
& Bassler  (1928a,  p.  62),  the  spines  of  C.  annulus  (Manzoni)  are  simple  or  bifurcating 
while  those  of  C.  multifida  are  complexly  branched  (see  also  p.  115  for  remarks  on 
C.  annulus  Manzoni  sp.). 

Dr  Hastings  (MS)  has  examined  Busk’s  specimen  (87.12.9.320)  from  the  Azores 
which  he  identified  as  the  present  species,  and  considers  it  to  be  distinct  from  C. 
multifida  (Busk). 

DISTRIBUTION 

Recent:  South  Africa;  St.  Helena  (Marcus). 

Fossil:  [Pliocene]:  Petane;  Napier;  Waipukurau. 

SPECIMENS 

D.  1401  (Figs.  58,  59).  Petane.  1 bilamellar  specimen.  Slide  labelled  “Membranipora 
capensis  Busk”  by  Vine.  Vine  Collection. 

D.  36601  (Fig.  57),  D.  36602,  D.  36603  Petane.  3 bilamellar  specimens.  Blake  Collection. 

D.  36604  Napier.  1 bilamellar  specimen.  Blake  Collection. 

OTHER  MATERIAL 

Waipukurau.  1 bilamellar  specimen.  Slide  labelled  “Membranipora  annulus.  No  ovicell”  by 
Waters.  Waters  Collection,  Manchester  Museum. 

Near  Napier.  1 bilamellar  specimen.  Slide  labelled  “bilaminate  Membranipora  annulus,  Manz. 
No  ovicell.  Semi-bilnd  cells”  by  Waters.  Jelly  Collection,  Manchester  Museum. 

Napier.  1 bilamellar  specimen.  Slide  labelled  “Membranipora  annulus  ["?”  in  pencil]  Manz. 
Central  cell”  by  Jelly.  Jelly  Collection,  Manchester  Museum. 
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io.  Chaperia  colensoi,1  sp.  nov. 

Figs.  60,  61 

1881a  Membranipora  cervicornis  Busk  var.  a Hincks,  p.  154,  pi.  10,  figs.  3,  3 a. 

1926  Chaperia  cervicornis  (Busk)  var.  Harmer,  p.  232. 

holotype.  99.5.1.545.  Recent:  Curtis  Island,  Bass  Strait.  Encrusting  speci- 
men. Hincks  Collection. 

diagnosis.  Encrusting  Chaperia  with  circular  opesia  bordered  with  a narrow 
cryptocyst.  Occlusor-laminae  short,  very  obtuse.  Proximal  avicularia  unjointed. 
Ovicell  with  large,  triangular  frontal  fenestra. 

description.  Z oar  ium  encrusting. 

Zooecia  rounded-hexagonal,  arranged  quincuncially  in  longitudinal  rows,  dis- 
tinctly separated  by  deep  grooves.  Opesia  circular  or  slightly  elongate-oval  the 

60  61 
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Figs.  60,  61.  Chaperia  colensoi,  sp.  nov. 

Fig.  60.  Paratype,  99.7.1.997.  Recent:  New  Zealand.  Ovicelled  zooecium. 

Fig.  61.  Paratype,  D.  36605.  Zooecium  showing  the  remains  of  an  ovicell  and  the  large,  proximally- 
directed  avicularium. 

distal-lateral  margins  thickened  and  raised,  bearing  the  bases  of  four  stout  spines, 
two  on  either  side  of  the  median  line.  Cryptocyst  finely  granular,  forming  a flat  rim 
with  a very  narrow,  steeply  sloping  margin  to  the  opesia.  Gymnocyst  narrow  or 
absent,  depressed.  Occlusor-laminae  short,  very  obtuse,  confined  to  the  extreme 
distal  portion  of  the  zooecium. 

Avicularia : (a)  distal,  sessile,  on  non-ovicelled  zooecia  only,  with  short,  triangular 
rostrum  directed  distally;  ( b ) proximal,  not  common,  one,  sometimes  a pair  of  rigidly 
attached  columnar  avicularia  on  the  proximal  gymnocyst,  the  acuminate  rostrum 
directed  proximally. 

Ovicells  hyperstomial,  very  prominent  and  scarcely  immersed,  the  cavity  of  the 
ovicell  separated  from  the  opesia  by  a high,  distal  wall.  Frontal  fenestra  usually 
triangular. 

MEASUREMENTS 

Lz  = 0-45-0-53  mm.  lz  = 0-38-0-43  mm. 

h0  = 0-24-0-27  mm.  10  = 0-20-0-25  mm. 

1 After  the  Rev.  William  Colenso,  an  early  New  Zealand  pioneer,  who  sent  specimens  of  this  species 
to  Mr  G.  Busk. 
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remarks.  Specimen  D.  36605  was  at  first  regarded  as  merely  an  encrusting 
variant  of  C.  multifida  (Busk),  from  which  it  does  not  differ  very  greatly,  and  its 
occurrence  in  the  same  area  (Petane)  supported  this  identification.  However, 
the  differences  such  as  the  rigid  attachment  of  the  proximal  avicularia,  the  narrow 
cryptocyst,  the  obtuse,  short  occlusor-laminae,  and  the  triangular  fenestra  on  the 
ovicell,  showed  that  the  specimen  should  be  more  correctly  placed  in  what  Hincks 
(1881a,  p.  154)  considered  as  a variety  of  C.  cervicornis  (Busk).  It  is  also  to  be  noted 
that  in  Recent  specimens  C.  colensoi  is  observed  to  have  trumpet-shaped  rather  than 
club-shaped  avicularia. 

In  her  study  of  the  Recent  specimens  of  this  species  from  Australia  and  New 
Zealand,  Dr  Hastings  (MS)  has  shown  very  clearly  that  this  species  is  not  at  all 
closely  related  to  C.  cervicornis  Busk  sp.  (1854,  P-  60,  pi.  100,  fig.  3).  The  main 
difference  in  C.  colensoi,  in  addition  to  those  noted  above,  lies  in  the  form  of  the 
branched  spines. 

In  the  fossil  specimen  the  upper  portions  of  the  proximal  avicularia  have  been 
removed,  but  a partially  preserved  ovicell  shows  quite  clearly  the  triangular  fenestra, 
and  there  is  no  difficulty  in  identifying  the  colony  with  Recent  specimens  from  New 
Zealand,  e.g.  99.7.1.997,  Busk  Coll.  (Fig.  60).  The  most  striking  feature  is  the  short, 
obtuse  occlusor-laminae. 

The  list  below  shows  that  there  is  a great  deal  of  difficulty  in  identifying  this 
species  in  the  fossil  state,  especially  when  ovicells  are  not  preserved  and  the  opesia 
is  filled  with  deposit  which  masks  the  occlusor-laminae. 

DISTRIBUTION 

Recent:  Curtis  Island,  Bass  Strait;  Port  Phillip,  Victoria;  New  Zealand. 

Fossil:  [Pliocene]:  Petane;  ? Napier. 

SPECIMENS 

D.  36605  (Fig.  61).  Paratype.  Petane.  1 encrusting  specimen.  Blake  Collection. 

?D.  36600  Petane.  1 specimen  encrusting  Ostrea.  Blake  Collection. 

OTHER  MATERIAL 

99.7.1.997.  Paratype.  Recent,  New  Zealand.  1 encrusting  specimen.  Busk  Collection.  Sent 
by  W.  Colenso. 

? Near  Napier.  1 encrusting  specimen.  Slide  labelled  “ M.  cervicornis  Busk  ” by  Waters.  Waters 
Collection,  Manchester  Museum. 

? Napier.  1 encrusting  specimen.  Slide  labelled  “M.  annulus,  Manz.”  by  Waters.  Waters 
Collection,  Manchester  Museum. 

1 1 . Chaperia  cervicornis  (Busk) 

Fig.  62 

1854  Membranipora  cervicornis  Busk,  p.  60,  pi.  100,  fig.  3. 

1898  Chaperia  cervicornis  (Busk)  Waters,  pp.  656,  659,  662,  664. 

1926  Chaperia  cervicornis  (Busk):  Harmer,  p.  230,  pi.  14,  fig.  8 ( cum  syn.). 

1949  Chaperiopsis  cervicornis  (Busk)  Uttley,  p.  187. 

type.  54. ii. 15.218.  Recent:  Tasmania.  Busk  Collection.1 

1 This  does  not  appear  to  be  the  specimen  figured  by  Busk  (1854,  pi.  100,  fig.  3)  nor  was  he  then  aware 
of  the  type-locality.  This  is,  however,  the  only  specimen  in  the  British  Museum  Catalogue  (1854) 
Collection. 
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diagnosis.  Encrusting  Chaperia  with  circular  opesia  and  obtuse  occlusor- 
laminae.  Distal  avicularium,  when  present,  directed  transversely.  Proximal  gymno- 
cyst  smooth,  without  avicularia.  Ovicells  cucullate. 

description.  Zoarium  encrusting. 

Zooecia  pyriform,  arranged  in  irregular,  radiating  rows,  distinctly  separated  by 
shallow  furrows.  Opesia  subcircular,  generally  longer  than  wide,  its  margins  slightly 
thickened  and  raised  distally,  bearing  the  bases  of  four  spines.  Cryptocyst  faintly 
granular,  forming  a narrow,  flat  rim  to  the  opesia,  its  innermost  edge  often  thickened 
and  slightly  raised.  Gynmocyst  smooth,  well-developed,  often  longer  than  the 
opesia.  Occlusor -laminae  short,  obtuse,  converging  distally. 

Avicularia  small,  erect,  the  rostrum  directed 
transversely,  situated  on  the  distal  margin  of  the 
zooecium  in  the  median  line,  often  absent.  No 
proximal  avicularia. 

Ovicells  hyperstomial,  large,  cucullate,  probably 
surmounted  by  an  avicularium,  the  cavity  of  the 
ovicell  deep  and  separated  from  the  opesia  by  a high, 
transverse,  distal  wall. 

MEASUREMENTS 

Lz =0-40-0-48  mm.  lz  = 0-26-0-30  mm. 

hQ =0*14-0-16  mm.  1Q =0-14-0-17  mm. 

remarks.  The  only  fossil  specimen  is  not  well 
preserved,  the  zooecia  occupying  the  lower  side  of  a 
ridge  on  the  lamellibranch  shell  where  they  are  rather 

O 0.5 mm.  cramped  and  distorted.  However,  their  salient 

Fig.  62.  chaperia  cervicomis  (Busk),  features  are  easily  made  out,  and  agree  very  closely 

^S-th“:o?^Per  with  Hincks’s  description  of  the  species  (1881a,  p.  153, 

pi.  8,  fig.  1).  The  transverse,  distal  avicularium  is 
clearly  marked  on  a number  of  the  zooecia  and  serves  to  distinguish  the  species  from 
those  described  above.  One  ovicell  only  is  partially  preserved  (Fig.  62)  and  its  upper 
surface  is  marked  by  an  impression  resembling  the  basal  structure  of  an  avicularium. 
Even  in  the  absence  of  the  cervicorn  spines,  there  is  little  doubt  that  this  is  Busk’s 
species. 

Harmer’s  specimens  from  Torres  Strait  (1926,  p.  231)  are  without  avicularia  but 
he  considered  that  this  was  not  a difference  of  any  specific  value. 

Waters  (1887a,  p.  47)  recorded  this  species  as  fossil  at  Napier,  but  whether 
his  identification  was  based  on  the  present  specimen  is  not  known.  A specimen  from 
near  Napier  in  the  Waters  Collection  at  the  Manchester  Museum,  labelled  “ M.  cervi- 
cornis  Busk”,  is  not  this  species  but  is  probably  C.  colensoi,  sp.  nov. 

Waters  also  placed  Membranipora  perversa  Waters  (1882a,  p.  264,  pi.  9,  fig.  32) 
from  Mt  Gambier,  South  Australia,  in  the  synonymy  of  M.  cervicomis  Busk,  but  an 
examination  of  the  type  of  M.  perversa  (D.  32954,  Tenison-Woods  Coll.)  (chosen  by 
Blake,  1902,  p.  74)  shows  that  it  is  a vincularian  species  distinct  from  Busk’s  species. 
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DISTRIBUTION 

Recent:  Tasmania;  Torres  Strait ; Port  Phillip,  Victoria;  Bass  Strait ; New  Zealand. 

Fossil:  [Pliocene]:  Napier. 

SPECIMEN 

D.  36002  (Fig.  62).  Napier.  1 encrusting  specimen.  Slide  labelled  “ Membranipor a cervi- 
cornis?  McG.”  by  Jelly.  Hincks  Collection. 

NOTE  ON  CHAPERIA  ANNULUS  (Manzoni) 

1870 b Membranipora  annulus  Manzoni,  p.  329,  pi.  1,  fig.  6 ( anulus  on  plate). 

Waters’s  identification  (1887a,  p.  47)  of  some  New  Zealand  fossil  material  with  this  Upper 
Tertiary  species  from  Italy  was  based  on  much  wider  specific  limits  than  can  now  be  accepted, 
and  it  has  been  shown  that  at  least  part  of  his  material  belonged  to  C.  rubida  (Hincks)  and  part 
to  C.  multifida  (Busk).  He  even  went  so  far  as  to  place  C.  galeata  (Busk)  in  the  synonymy  of 
C.  annulus  because  of  the  “insufficiency”  of  Busk’s  description. 

Manzoni’s  original  figure  of  the  species  (18706,  pi.  1,  fig.  6)  is  quite  useless  and  his  description 
of  little  value.  However,  this  was  in  some  ways  rectified  in  his  paper  on  the  Castrocaro  fauna 
(1875,  p.  12,  pi.  1,  figs,  ga-c),  in  which  spines  and  ovicells  were  shown  in  the  figures,  but  no  men- 
tion was  made  of  avicularia,  of  which  structures  Manzoni  was  evidently  not  ignorant.  From  the 
figures  one  is  inclined  to  agree  with  Canu  & Bassler  (1923,  p.  53)  that  at  least  two  species  are 
represented. 

Canu  & Bassler  (1928a,  p.  61,  pi.  9,  figs.  3,  4)  have  helped  to  solve  the  problem  by  figuring 
two  Pleistocene  fossils  from  Italy  identified  by  Neviani  as  C.  annulus  (Manzoni).  In  these 
Dr  Hastings  (MS)  has  noted  the  resemblance  to  C.furcata  Kluge  (1914,  p.  671,  text-fig.  43)  (non 
Busk),  from  Cape  Verde  and  South  Africa.  It  is  quite  evident  from  this  that  none  of  the  New 
Zealand  species  can  be  placed  very  close  to  the  Italian  species. 

Genus  PATSYELLA  Brown 

Patsyella  Brown,  1948,  p.  112;  Uttley,  1949,  p.  184. 

genotype  (by  original  designation).  Monoporella  capensis  (Busk)  var.  dentata 
Waters,  1887a,  p.  49,  pi.  8,  fig.  39.  [Pliocene] : Napier. 

diagnosis.  Bilamellar,  vincularian,  or  encrusting  Chaperiidae  with  entozooecial 
ovicells,  the  opesiae  of  the  ovicelled  zooecia  markedly  larger  than  those  of  the  non- 
ovicelled  zooecia.  Paired,  vertical,  tooth-like  plates  on  the  distal  wall  of  the  opesia 
directed  proximally  or  proximo-laterally,  vestigial  or  absent.  Distal  rosette-plates 
usually  three  in  number,  arranged  at  the  angles  of  an  equilateral  triangle.  Sessile 
frontal  avicularia  may  occur.  Spines  and  pore-chambers  wanting. 

1.  Patsyella  dentata  (Waters) 

Figs.  63-65 

1887a  Monoporella  capensis  (Busk)  var.  dentata  Waters,  p.  49,  pi.  8,  fig.  39. 

1948  Patysella  dentata  (Waters)  Brown,  p.  112. 

1949  Patsyella  dentata  (Waters) : Uttley,  p.  184,  pi.  36,  fig.  3. 

type.  [Pliocene] : Napier.  Specimen  encrusting  lamellibranch  shell.  Slide 

labelled  “Monoporella  capense  var.  dentata ” by  Waters.  Waters  Collection,  Man- 
chester Museum.1 

1 This  is  the  only  mounted  specimen  in  the  Waters  Collection  at  the  Manchester  Museum,  and  in  the 
absence  of  other  evidence  it  should  be  regarded  as  the  type. 
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diagnosis.  Patsyella  with  paired,  vestigial  plates  on  the  distal  wall.  Opesia 
transversely  oblong.  Avicularia  probably  interzooecial,  vicarious,  becoming  sessile, 
the  rostrum  directed  proximally.  Ovicells  large,  entozooecial,  flanked  by  paired 
avicularia. 

description.  Zoarium  encrusting;  or  bilamellar-foliaceous ; or  unilamellar, 
loosely  encrusting;  or  free,  erect,  cylindrical,  vincularian. 

Zooecia  elongate-hexagonal,  ogival,  arranged  quincuncially  in  longitudinal  rows, 
distinctly  separated  by  shallow  grooves  or  a salient  thread.  Opesia  rounded- 
quadrate,  generally  wider  than  long,  expanding  proximally,  occasionally  almost 
trapezoidal,  the  distal  margin  ogival,  slightly  thickened  and  sometimes  slightly 


O 0.5mm. 

Fig.  63.  Patsyella  dentata  (Waters).  D.  36606.  Zooecia,  the  central  one  with  an  ovicell  flanked  by 

paired  avicularia. 

projecting  upwards  in  the  median  line.  Spines  absent.  Cryptocyst  covered  with 
small  tubercles,  imperforate,  well-developed  proximally,  and  sloping  gently  into 
the  opesia,  forming  a narrow,  steeply  sloping  rim  elsewhere;  distal  cryptocyst 
forming  a short,  transverse  shelf  about  half-way  down  the  distal  edge  of  the 
opesia.  Gymnocyst  very  narrow,  not  distinctly  separated  from  the  cryptocyst. 
Internal  distal  wall  with  a pair  of  stout,  vertical  plates  which  are  nearly  parallel  or 
diverge  proximally,  and  project  about  one-third  or  one-half  the  length  of  the  opesia. 

Avicularia  interzooecial,  vicarious,  becoming  sessile,  deeply  immersed,  placed  to 
one  side  at  the  proximal  extremity  of  some  zooecia,  the  sharply  pointed  rostrum 
directed  proximally  and  often  raised.  A pair  of  avicularia  flanking  the  ovicell  of  the 
proximal  zooecium,  one  on  either  side. 

Ovicells  rare,  very  large,  entozooecial,  deeply  immersed  in  the  distal  zooecium, 
with  a large,  crescentic,  hooded  depression  on  the  frontal  surface.  Opesia  of  ovicelled 
zooecia  very  much  larger  than  that  of  non-ovicelled  zooecia  and  expanding  distally. 
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Cavity  of  ovicell  separated  from  the  zooecial  cavity  by  a thin,  distal  wall  bearing,  on 
the  proximal  aspect,  a pair  of  very  small,  widely  spaced,  vertical  plates. 

Rosette-plates : ( a ) distal — three,  probably  multiporous,  arranged  at  the  angles  of 
a triangle,  the  apical  pore  lying  between  the  vertical  plates,  each  of  the  basal  pair 
of  pores  lying  almost  vertically  below  these  plates;  (b)  lateral — three  to  five,  along 
the  upper  edge  of  the  lateral  walls. 

No  pore-chambers. 

MEASUREMENTS 

Lz =0-43-0-52  mm.  lz  =0-38-0-43  mm. 

h0=OT4-OT7  mm.  10 =0-19-0-21  mm. 

Ovicelled  zooecia : 

Lz  =0-60-0-68  mm.  lz  =0-50-0-55  mm. 

h0 =0-25-0-27  mm.  10 =0-30-0-31  mm. 

remarks.  It  is  regrettable  that  the  type-specimen  of  this  interesting  species  is 
not  well-preserved  and  does  not  possess  ovicells  or  avicularia,  but  Article  12  of  the 
Rules  of  Zoological  Nomenclature  leaves  no  alternative  to  the  acceptance  of  Waters’s 
name  and  material.  Another  specimen  from  Napier  has  been  found  in  some  unsorted 
material  in  the  Hincks  Collection  (D.  36987) : it  shows  very  clearly  the  proximal 
avicularia  which  link  the  [Pliocene]  encrusting  form  from  Napier  with  the  bilamellar- 
foliaceous  form  so  common  in  the  Waiauan  [Middle  Miocene]  beds  at  Weka  Pass. 
In  the  depressed  nature  of  the  frontal  cryptocyst  and  in  the  verticillate  arrangement 
of  the  zooecia,  the  Napier  fossils  show  a strong  resemblance  to  P.  flemingi,  sp.  nov. 
(p.  1 19),  but  the  paired  plates  and  the  presence  of  avicularia  clearly  distinguish  them 
from  that  species. 

The  Weka  Pass  material  is  finely  preserved  and  every  detail  can  be  seen.  Many 
of  the  specimens  are  unilamellar  and  appear  to  have  encrusted  the  fronds  of  seaweeds. 
In  these  specimens  and  in  those  from  Dovedale  Stream  the  distal-lateral  edges  of  the 
zooecia  are  somewhat  cushioned  by  thickening  of  the  margins,  and,  especially  in  the 
case  of  the  latter  material,  the  cryptocyst  is  finely  striated  transversely. 

The  avicularia,  when  present,  form  very  prominent,  deeply  immersed  chambers 
and,  in  some  of  the  Weka  Pass  and  Dovedale  Stream  specimens,  the  rostrum  is  raised 
so  as  to  give  the  appearance  of  a chamber  sessile  on  the  proximal  gymnocyst  of  the 
zooecium.  These  avicularia  should  probably  be  termed  "pseudo- vicarious,”  in- 
dicating that  they  are  transitional  between  a primitive,  truly  vicarious  type  and  an 
adventitious,  sessile  type.  This  seems  to  be  borne  out  by  the  fact  that  the  older, 
Tarakohe  Quarry  specimen  (see  below)  has  larger  and  more  distinctly  vicarious  avi- 
cularia, but  the  amount  of  this  material  is  so  small  that  a definite  conclusion  would 
be  unwarranted. 

In  the  material  from  all  localities  the  avicularia  are  almost  always  found  to 
occur  in  conjunction  with  those  zooecia  of  which  the  proximal  ends  have  been  con- 
stricted laterally  by  paired  gemmation  (Fig.  64).  In  this  way  they  correspond  to 
the  vicarious  avicularia  of  Group  1 of  Silen  (1938,  p.  288),  which  form  the  distal-lateral 
buds  of  the  parent  zooecia. 
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The  ovicell  is  very  characteristic  of  this  species.  It  is  not  at  all  prominent  on  the 
surface  of  the  zoarium,  but  may  easily  be  distinguished  by  the  much  larger  zooecial 
opesia.  The  crescentic  depression,  convex  distally,  which  crosses  the  frontal  surface 
of  the  ovicell  lies  on  the  proximal  side  of  an  ogival  ridge  which  marks  the  distal-lateral 
extremity  of  the  ovicell.  In  every  case  the  ovicell  is  flanked  by  a pair  of  avicularia 
belonging  to  the  distal  zooecium,  and  the  proximal  ends  of  the  distal  zooecium  extend 
like  the  paired  roots  of  a molar  tooth  round  the  distal-lateral  edges  of  the  ovicell 

(Fig-  63). 

The  specimen  from  Tarakohe  Quarry  (D.  36614)  has  the  cryptocyst  depressed 


Figs.  64,  65.  Patsyella  dentata  (Waters). 

Fig.  64.  D.  36607.  Zooecia,  two  with  proximal  avicularia. 

Fig.  65.  D.  36609.  Interior  view  of  distal  wall  of  zooecium  showing  the  arrangement  of  the  rosette-plates 
with  reference  to  the  paired  occlusor-laminae. 


and  the  zooecial  walls  are  markedly  salient  with  a distinct  rim  round  the  opesia.  In 
these  features  it  closely  resembles  the  young  encrusting  specimens  from  Napier. 

The  single  vincularian  specimen  (D.  36908)  in  the  Weka  Pass  material  is  not  well- 
preserved,  but  shows  sufficient  detail  to  indicate  its  affinities  to  this  species.  The 
opesiae  are  rather  smaller  and  no  ovicells  are  present. 

Waters  (1887a,  p.  49)  noted  that  in  his  Napier  specimen  the  denticles  “are  only 
a prolongation  of  a tube  from  one  zooecium  to  another;  in  the  middle  of  this  tube 
is  the  rosette-plate.”  He  evidently  misunderstood  the  nature  of  the  vertical  plates 
(or  denticles)  and  called  the  whole  structure  a “rosette-tube,”  though  there  is  certainly 
no  tubular  form  except  in  the  rosette-plate  itself  (Fig.  65). 

distribution.  [Pliocene] : Napier.  Southland,  Waiauan  [Middle  Miocene] : 

Weka  Pass;  Dovedale  Stream.  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe 
Quarry. 
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SPECIMENS 

D.  36987  Napier.  1 encrusting  specimen.  Hincks  Collection. 

D.  36606  (Fig.  63),  D.  36607  (Fig.  64),  D.  36608,  D.  36609  (Fig.  65),  D.  36610,  D.  36611,  D.  36907, 
D.  36997  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek 
and  Weka  Pass  Stream,  Waipara  S.D.  Bilamellar  and  unilamellar  specimens. 
Sent  by  B.  H.  Mason. 

D.  36908  Locality,  etc.,  as  above.  1 vincularian  specimen. 

D.  36612,  D.  36613  Blue,  muddy  sands,  coast  north  of  mouth  of  Dovedale  Stream,  North 
Canterbury.  2 bilamellar  specimens.  Collected  by  B.  H.  Mason. 

D.  36614  ‘‘Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D. 
1 small  unilamellar  specimen.  Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 
Type  (see  above). 

Napier.  1 unmounted  specimen  encrusting  lamellibranch  fragment.  Labelled  “ Monoporella 
capense  B.  var.  dentata  W.”  by  Jelly.  Waters  Collection,  Manchester  Museum. 


2 . Patsy ella  flemingi , 1 sp . nov . 

Figs.  66-69 

1887a  Monoporella  capensis  (Busk)  Waters,  p.  49  ( non  Amphiblestrum  capense  Busk,  1884,  p.  67, 
pi.  23,  figs.  3,  3a;  text-fig.  1)  (Plate  labelled  “ Vincularia  capensis”). 

1898  Monoporella  capensis  (Busk) : Hamilton,  pp.  195,  198. 

1948  Patsyella  sp.  Brown,  p.  113. 

1949  ‘‘Monoporella  capensis  Busk”:  Uttley,  p.  184,  pi.  34,  fig.  3. 

holotype.  D.  36615.  Wanganui,  Castlecliffian  CU6  [Upper  Pliocene] : N.Z.G.S. 
Loc.  4021,  Castlecliff.  Unilamellar  specimen,  4 x 2-5  mm.  Collected  by  C.  A. 
Fleming. 

diagnosis.  Unilamellar,  or  encrusting,  or  bilamellar  Patsyella  with  large, 
depressed,  subcircular  opesia.  Occlusor-laminae  absent.  Ovicells  very  large,  ento- 
zooecial,  sac-like.  Avicularia  absent. 

description.  Zoarium  unilamellar,  or  encrusting,  or  bilamellar. 

Zooecia  ogival,  rhomboidal  or  hexagonal,  arranged  quincuncially  in  diverging 
rows,  distinctly  separated  by  shallow  grooves.  Opesia  in  young  zooecia  elongate- 
oval,  occupying  almost  the  whole  of  the  frontal  area,  later  becoming  restricted  by  the 
thickening  and  growth  of  the  cryptocyst  especially  proximally,  and  in  older  zooecia 
assuming  a transverse,  rounded-oblong  shape.  Cryptocyst  at  first  forming  a thin, 
flat,  smooth,  depressed  rim  evenly  distributed  round  the  opesia;  later,  the  rim 
becoming  built  on  and  thickened  by  a tuberculate,  calcareous  deposit,  producing  an 
evenly-sloping  cryptocyst-shelf  from  the  top  of  the  dividing  walls  to  the  opesia. 
Gymnocyst  slight  or  wanting. 

Avicularia  absent. 

Ovicells  rare,  entozooecial,  very  large,  forming  a globose  sac  protruding  into  the 
distal  zooecium,  the  opesiae  of  the  ovicelled  zooecia  markedly  larger  than  those  of 
the  non-ovicelled  zooecia.  Cavity  of  ovicell  not  sharply  separated  from  the  zooecial 
cavity. 

Rosette-plates:  {a)  distal — usually  three  in  number  arranged  at  the  angles  of  a 
triangle,  but  often  with  others  irregularly  placed  between.  Ovicelled  zooecia  with 

1 After  Mr  C.  A.  Fleming. 
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four  rosette-plates  arranged  in  a line  across  the  transverse,  lower  proximal  edge  of  the 
ovicell;  (b)  lateral — four  to  six,  arranged  in  two  rows  near  the  top  of  the  wall. 

No  spines  or  pore-chambers. 

MEASUREMENTS 

Lz =0-55-0-68  mm.  lz =0-53-0-60  mm. 

Young  zooecia  ^=0-40-0-43  mm.  10=0-32-0-34  mm. 

Mature  zooecia  hQ =0-23-0-28  mm.  1Q =0-25-0-28  mm. 

Ovicelled  zooecia  Lz  = 1-03-1-05  mm.  lz =0-58-0-65  mm. 

(Including  ovicell)  hG= 0-38-0-43  mm.  10=0-43-0-49  mm. 

remarks.  The  material  is  well-preserved.  The  entozooecial  ovicell,  the  en- 
larged opesiae  of  the  ovicelled  zooecia,  the  absence  of  spines,  and  the  somewhat  similar 
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O I.Omm. 

Figs.  66,  67.  Patsy ella  flemingi,  sp.  nov. 

Fig.  66.  Paratype,  D.  36617.  Four  mature  zooecia. 

Fig.  67.  Paratype,  D.  36616.  Ovicelled  zooecium  with  the  globular  sac  of  the  ovicell  appearing  through 
the  opesia  of  the  distal  zooecium. 

arrangement  of  the  rosette-plates  show  that  the  species  is  congeneric  with  P.  dentata 
(Waters). 

The  holotype  (D.  36615)  shows  clearly  the  growing  edge  of  the  zoarium,  and  the 
youngest  zooecia  are  seen  to  possess  a very  large  opesia  surrounded  by  a narrow 
cryptocyst  (Fig.  68).  The  latter  extends  rapidly  and  builds  up,  reducing  the  opesia 
to  its  normal  size  before  another  generation  of  zooecia  is  produced  (Fig.  69). 

The  ovicelled  zooecia  are  even  less  conspicuous  frontally  than  those  of  P.  dentata 
but  can  be  distinguished  by  their  large  opesiae  and  by  a slight  thickening  and  raising 
of  the  distal  boundary  between  the  ovicelled  zooecium  and  its  distal  successor.  In 
specimen  D.  36616,  from  Castlecliff  (Loc.  4013),  the  delicate  sac  of  the  ovicell  has 
remained  intact  and  can  be  seen  through  the  opesia  of  the  distal  zooecium  protruding 
into  the  zooecial  cavity  of  the  latter.  It  occupies  almost  half  of  the  cavity  of  this 
zooecium  (Fig.  67). 

There  is  no  trace  whatever  of  the  vertical  plates  on  the  distal  wall  which  charac- 
terize the  genotype,  so  it  would  appear  that  if  these  two  species  are  congeneric,  as 
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is  postulated  here,  the  degeneration  of  the  occlusor-laminae,  once  started,  has  been  a 
rapid  evolutional  process.  The  definition  of  the  family  Chaperiidae  has  been  modified 
to  accommodate  this  species  in  the  belief  that  it  has  developed  from  an  ancestor  with 
true  occlusor-laminae. 

The  encrusting  specimens  from  Napier  which  Waters  named  Monoporella  capensis 
var.  dentata  (=P.  dentata ) (see  pp.  115  et  seq.)  appear  to  form  a link  between  the 
Waiauan  [Middle  Miocene]  specimens  of  P.  dentata  and  the  [Pliocene]  P.  ftemingi. 
The  young  zooecia  of  Waters’s  specimens  are  very  similar  to  those  of  the  latter  species 
with  their  depressed  frontal  cryptocyst.  The  rarity  of  avicularia  in  the  Napier 
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Figs.  68,  69.  Patsy ella  flemingi,  sp.  nov.  Holotype,  D.  36615. 

Fig.  68.  Young  marginal  zooecium  showing  extent  of  opesia  before  cryptocyst  has  developed. 

Fig.  69.  Mature  zooecium  showing  fully  developed  cryptocyst. 

specimens  of  P.  dentata  also  shows  an  approach  to  P.  flemingi,  in  which  they  are,  so 
far  as  is  known,  completely  absent. 

In  the  specimen  from  Waipukurau  Gorge  (D.  32512)  which  firmly  encrusts  a 
fragment  of  Ostrea,  the  zooecia  are  packed  closely  in  verticillate  rows.  There  are  no 
ovicelled  zooecia  present.  Waters  (1887a)  recorded  “Monoporella  capensis ” in  an 
adnate  form  from  Waipukurau  and  Napier,  and  it  is  fairly  clear  from  his  description 
and  the  above-mentioned  slide  from  Waipukurau  Gorge  that  this  was  the  species 
before  him.  He  also  noted  a bilamellar  form  from  Shakespeare  Cliff,  Wanganui, 
which  is  represented  in  the  Waters  Collection  at  the  Manchester  Museum.  It  is 
identical  with  the  present  species. 

In  one  of  the  specimens  from  Petane  (D.  36967)  the  ovicelled  zooecia  have  very 
much  longer  opesiae  than  those  without  ovicells  and  the  opesiae  of  the  distal  suc- 
cessors are  usually  broadened  proximally. 

It  should  perhaps  be  noted  that  the  genus  Monoporella  Hincks  belongs  to  the 
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family  Microporidae,  a group  quite  distinct  from  the  Chaperiidae  (see  Harmer,  1926, 

p.  310). 

DISTRIBUTION 

Recent:  Napier  (Hamilton). 

Fossil:  Wanganui,  Castlecliffian  CU3,  CU6  [Upper  Pliocene]:  Castlecliff;  Shake- 
speare Cliff.  [Pliocene.]:  Petane;  Napier  Harbour;  Waipukurau  Gorge. 

SPECIMENS 

D.  36615  (Figs.  68,  69).  Holotype  (see  above). 

D.  36616  (Fig.  67),  D.  36617  (Fig.  66).  Paratypes.  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  2 uni- 
lamellar specimens.  Collected  by  C.  A.  Fleming. 

D.  36618  Paratypes.  N.Z.G.S.  Loc.  4021,  Castlecliff  CU6.  Numerous  unilamellar  specimens. 
Collected  by  C.  A.  Fleming. 

D.  36619,  D.  36620,  D.  36967,  D.  36955  Paratypes.  Petane.  4 encrusting  specimens.  Blake 
Collection. 

D.  36909  Paratype.  Napier  Harbour.  1 encrusting  specimen.  Blake  Collection. 

D.  32512  Paratype.  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ Membrani- 
pora  capensis  Bk.”  Also  in  pencil  “? Monoporella”  by  Jelly.  Hincks  Collection. 

OTHER  MATERIAL 

Paratype.  Base  of  Shakespeare  Cliff,  Wanganui.  1 bilamellar  specimen.  Slide  labelled  “ PAmphi- 
blestrum  capense  Busk.  F.  W.  H[utton]”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Paratype.  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Monoporella  capense  B.”  by 
Waters.  Jelly  Collection,  Manchester  Museum. 


Division  COELOSTEGA 

" Coilostega”  Levinsen,  1902,  p.  2 [pars). 

Coelostega  Harmer,  1926,  p.  188;  Silen,  1942a,  pp.  53,  55,  56. 

Family  STEGANOPORELLIDAE 

Genus  STEGANOPORELLA  Smitt 

“ Steginoporella”  Smitt,  1873,  p.  15. 

Steganoporella  Smitt:  Harmer,  1926,  p.  268  [cum  lit.) ; Canu  & Lecointre,  1927,  p.  41;  Bassler,  1935, 
p.  205;  Marcus,  1938 b,  p.  21;  Osburn,  1940,  p.  375. 

genolectotype  (chosen  by  Jullien,  1888,  p.  79).  Steginoporella  [sfc]  elegans 
Smitt,  1873,  p.  15,  pi.  4,  figs.  96-101.  Recent:  Florida.  =Membranipora  magni- 
labris  Busk  1854,  PP-  62,  113  {pars),  pi.  65,  fig.  4.  Recent:  Brazil. 

diagnosis.  Zoarium  encrusting,  unilamellar,  or  vincularian.  Zooecia  dithalamic 
and  usually  dimorphic,  the  body-cavity  subdivided  by  an  incomplete  descending 
lamina  of  the  cryptocyst  which  joins  the  basal  or  distal  wall,  leaving  a median  opening 
prolonged  distally  into  a polypide-tube.  Avicularia  (B-zooecia),  when  present,  repre- 
sented by  enlarged  zooecia  complete  with  polypide  and  provided  with  a mandible 
structurally  different  from  the  opercula  of  the  normal  zooecia.  Gymnocyst  wanting, 
the  proximal  portions  being  covered  entirely  by  the  porous  cryptocyst  and  its 
thickened  margin,  the  post-oral  shelf.  Ovicells  wanting. 
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1.  Steganoporella  neozelanica  (Busk)  var.  magnified  (Busk  MS)  Harmer 

Figs.  70,  71 

1873  Membranipora  magnilabris  Busk:  Hutton,  p.  96  (non  Busk,  1854,  pp.  62,  113,  pi.  65,  fig.  4). 
1887a  Steganoporella  neozelanica  (Busk)  ( Lepralia  stage)  Waters,  p.  50. 

1900  Steganoporella  neozelanica  (Busk)  var.  magnifica  (Busk  MS)  Harmer,  pp.  260,  264,  pi.  12,  fig.  5; 
pi.  13,  fig.  26  (cum  syn.). 

1909  Steganoporella  neozelanica  (Busk)  var.  magnifica  (Busk  MS)  Harmer:  Levinsen,  pp.  72,  168, 
169,  pi.  5,  figs.  4,  4a. 

1929  Steganoporella  neozelanica  (Busk)  var.  magnifica  (Busk  MS)  Harmer:  Livingstone,  p.  66,  pi.  1, 
fig.  11 ; text-fig.  2 c. 

lectotype  (here  chosen).  99.7.1. 401.  Recent:  Tongatabu,  Tonga  Islands. 

Slide  labelled  “Steganoporella  magnifica’’  by  Busk.  Busk  Collection. 

diagnosis.  Encrusting  Steganoporella  with  a stout  median  process  and  with  the 
descending  cryptocyst  vertical,  meeting  the  basal  wall  at  a distance  from  the  distal 
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Fig.  70.  Steganoporella  neozelanica  (Busk)  var.  magnifica  Harmer.  D.  32527.  Single  zooecium  showing  the 
wide,  tuberculate  post-oral  shelf  and  the  alate  extensions  of  the  median  process  almost  meeting  the 
lateral  cryptocyst. 

Fig.  71.  S.  neozelanica  (Busk)  var.  magnifica  Harmer.  D.  36911.  Lateral  view  of  three  zooeciain  a single, 
longitudinal  row  showing  the  arrangement  of  the  rosette-plates.  The  opesiae  are  obscured  by  deposit. 

Fig.  72.  Steganoporella  sp.  D.  36624.  Broken  fragment,  showing  on  the  right  zooecium  the  wide  oral 

shelf. 


wall.  Oral  arch  raised;  oral  shelf  linear.  B-zooecia  absent.  Post-oral  shelf  thick 
and  tuberculated. 

description.  Zoarium  encrusting,  or  unilamellar,  loosely  encrusting. 

Zooecia  large,  rounded-hexagonal,  arranged  alternately  in  longitudinal  rows, 
distinctly  separated  by  thick  walls  with  a salient  thread  between.  Opesia  semi- 
circular, with  a well-developed  median  process  on  the  proximal  lip,  and  occasionally 
with  small  lateral  teeth  opposite  the  distal  end  of  the  median  process.  Median 
process  with  the  upper  lip  often  everted  and  with  well-developed  wings,  its  orifice 
rounded  or  sub-triangular.  Oral  arch  thickened  and  raised ; oral  shelf  linear. 
Descending  cryptocyst  vertical,  inserted  basally  at  a distance  from  the  distal  wall. 
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Frontal  cryptocyst  perforate  and  depressed.  Post-oral  shelf  thick  and  finely  tuber- 
culated,  sharply  demarcated  from  the  cryptocyst  by  an  abrupt  change  of  slope. 

B-zooecia  absent. 

Ovicells  absent. 

Rosette-plates  multiporous:  two  distal;  four  lateral,  arranged  in  a line  near  the 
basal  wall. 

MEASUREMENTS 

Lz  = i*o— 1*2  mm.  lz  =0-58-0*68  mm. 

h0  = 0-38-0-42  mm.  10  = 0-35-0-38  mm. 

remarks.  This  very  large  Polyzoan,  which  can  be  identified  readily  without  the 
aid  of  a microscope,  occurs  in  great  abundance  in  the  Upper  Tertiary  sequence  in 
Hawkes  Bay. 

The  Castlecliff  specimens  are  completely  free  from  attachment  and  split  readily 
into  single,  longitudinal  rows  of  zooecia,  a feature  characteristic  of  a number  of  species 
from  the  Tainui  Shellbed  (CU3)  horizon  [cf.  Microporella  ordo,  sp.  nov.  (p.  257)  and 
Smittina  unispinosa  Waters  sp.  (p.  327)].  They  were  most  probably  adnate  on  weed 
or  other  soft-bodied  material,  though  Harmer  (1900,  p.  264)  remarks  that  Recent 
specimens  are  specially  found  encrusting  oyster  shells,  as  is  also  well  seen  in  the  fossil 
material  from  Hawkes  Bay.  The  basal  walls  of  the  Castlecliff  zoaria  are  tuberculate 
and  show  raised  walls  surmounted  by  a salient  thread  between  the  zooecia.  The 
post-oral  shelf  in  these  fossils  is  noticeably  wider  than  in  Recent  specimens  and  in 
those  from  Hawkes  Bay,  and  slopes  more  gradually  towards  the  cryptocyst.  In 
many  zooecia  the  reticulate  portion  of  the  multiporous  rosette-plates  is  still  preserved. 

S.  neozelanica  is  one  of  the  few  species  of  Steganoporella  in  which  the  zooecia  are 
not  dimorphic,  for  nothing  resembling  the  characteristic  B-zooecia,  which  are  regarded 
as  equivalent  to  the  avicularia  of  other  Polyzoa,  has  yet  been  found  either  in  it  or  its 
varieties  (cf.  Livingstone,  1929,  pp.  65-68). 

Harmer  (1900,  p.  265)  was  inclined  to  give  the  present  encrusting  form  specific 
rank,  because  the  difference  in  habit  between  it  and  true  S.  neozelanica  (Busk),  which 
is  vincularian,  seemed  to  be  constant.  He  also  remarked  upon  the  denticulation  of 
the  opercula,  the  simpler  pattern  of  the  secondary  sclerites,  and  the  absence  of  lateral 
teeth  merging  with  the  wings  of  the  median  process  to  form  complete  opesiulae  in 
var.  magnifica.  In  regard  to  this  last  point,  however,  the  fossils  from  Waipukurau 
(D.  32527)  and  Castlecliff  show  some  distinct  lateral  teeth,  and  in  a few  cases  there 
seems  to  have  been  coalescence  of  these  with  the  wings  of  the  median  process  (Fig.  70). 

A small  fragment  consisting  of  the  proximal  half  of  a Steganoporella  from  the 
Mangamako  Horizon,  Hunterville  (D.  36622),  is  strongly  reminiscent  of  the  Castlecliff 
form  and  is  placed  here.  Its  descending  cryptocyst  is  inserted  into  the  basal  wall 
at  some  distance  from  the  distal  wall. 

DISTRIBUTION 

Recent:  Tongatabu;  New  Zealand  waters. 

Fossil:  Wanganui,  Castlecliffian  CU3  [Upper  Pliocene]:  Castlecliff.  Wanganui, 
Nukumaruan  [Middle  Pliocene] : Mangamako  Horizon,  Hunterville.  [Pliocene] : 

Napier;  Waipukurau;  Petane. 
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SPECIMENS 


D.  36621 

D.  36911 
D.  36622 

D.  36007 

D.  1444 

D.  32527 

D.  36623 


N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  Numerous  loosely  encrusting  specimens.  Col- 
lected by  C.  A.  Fleming. 

(Fig.  71).  Locality,  etc.,  as  above.  1 loosely  encrusting  specimen. 

N.Z.G.S.  Loc.  3094,  Mangamako  Horizon,  Hunterville.  1 broken  zooecium.  Col- 
lected by  J.  Marwick. 

Napier.  1 encrusting  specimen.  Slide  labelled  “ Steganoporella  magnilabris  Bk.”  by 
Jelly.  Hincks  Collection. 

Napier.  1 encrusting  specimen.  Slide  labelled  “Steganoporella  magnilabris  Busk”  by 
Vine.  Vine  Collection. 

(Fig.  70).  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Steganoporella 
neozelanica  B.”  by  Jelly.  Hincks  Collection. 

Petane.  Numerous  specimens  mostly  encrusting  Ostrea.  Blake  Collection. 


OTHER  MATERIAL 

Napier.  1 encrusting  specimen.  Slide  labelled  “Steganoporella  neozelanica  B.”  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Near  Napier.  1 encrusting  specimen.  Slide  labelled  “ Steganoporella  neozelanica , B.  Membranipora 
nobilis,  Rss.”  by  Waters.  Jelly  Collection,  Manchester  Museum.  (See  also  Electra  ongleyi,  sp.  nov. 
P-  49-)  . 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Steganoporella  neozelanica  B.  Limestone”  by 
Jelly.  Jelly  Collection,  Manchester  Museum. 

“Recent  Tertiary,  New  Zealand.”  1 encrusting  specimen.  Slide  labelled  “Steganoporella  magni- 
labris Busk”  by  Jelly.  J.  W.  Gregory  Collection,  Museum  of  Zoology,  Cambridge. 


2.  Steganoporella  sp. 

Fig.  72 

remarks.  The  specimens,  which  were  found  in  the  Tarakohe  Quarry  marls 
(Otaian — [Middle  Oligocene]),  comprise  four  poorly-preserved,  encrusting  zooecia 
arranged  alternately  in  longitudinal  rows.  The  opesia  is  transversely  oval  and  the 
cryptocyst  perforate  and  rather  depressed  inside  the  separating  walls.  One  zooecium 
possesses  a fairly  wide  oral  shelf  and  may  possibly  represent  a B-zooecium.  The 
median  process  is  not  preserved,  and  in  the  absence  of  this  and  other  important 
characters  it  is  impossible  to  identify  these  specimens  more  accurately.  The  presence 
of  an  oral  shelf  excludes  them  from  5.  neozelanica. 

measurements 

Lz=o-88  mm.  lz=o-56  mm. 

h0=o-35  mm.  lo=0v|.2  mm. 

SPECIMENS 

D.  36624  (Fig.  72).  “ Bryozoan  Bed  ” overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu 
S.D.  4 zooecia.  Sent  by  B.  H.  Mason. 


Family  MICROPORIDAE 

Genus  MICROPORA  Gray 

Micropora  Gray,  1848,  pp.  115,  147;  Harmer,  1926,  p.  307  ( cum  lit.) ; Canu  & Lecointre,  1927,  p.  34; 
Bassler,  1935,  p.  148;  Osburn,  1940,  p.  373. 

genotype  (by  monotypy).  Micropora  coriacea  Gray,  1848,  p.  115  =Flustra 
coriacea  Johnston,1  1847,  p.  348,  pi.  56,  fig.  8 ( non  F.  coriacea  Esper,  1806-1816, 
1 I follow  Harmer  (1926,  p.  307)  in  his  use  of  M.  coriacea. 
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Flustra  pi.  7,  figs,  i,  2 = Cellepora  nobilis  Esper,  1796,  p.  145— see  Harmer,  1926, 
p.  307).  Recent:  Sanda  Island,  Firth  of  Clyde. 

diagnosis.  Zoarium  encrusting.  Zooecia  with  raised  margins,  the  frontal 
cryptocyst  filling  the  entire  area  as  far  as  the  margin  of  the  orifice,  from  which  the 
opesia  is  no  longer  distinguishable.  Cryptocyst  pierced  by  slit-like  closed  opesiulae. 
Orifice  without  oral  spines.  Avicularia  adventitious,  embraced  by  the  proximal  end 
of  the  distal  zooecium.  Ovicells  entozooecial,  prominent. 

remarks.  The  present  definition  of  the  avicularia  of  Micropora  differs  from  that 
of  Harmer  (1926,  p.  307)  in  which  he  describes  them  as  occurring  “on  the  proximal 
surface  of  a zooecium.’’  A specimen  of  M.  stenostoma  Busk  sp.  (1854,  p.  60,  pi.  100, 
fig.  1),  from  Port  Phillip  Heads  (88.11. 14.420,  Bracebridge  Wilson  Coll.),  shows  a fine 
example  of  the  growing  edge  of  the  zoarium.  The  non-ovicelled  zooecia  give  rise 
immediately  distally  to  a semicircular  chamber,  slightly  larger  than  the  zooecial 
orifice,  which  develops  rapidly  into  an  oblique  avicularium.  This  may  often  be 
completely  formed  before  any  trace  of  the  distal  zooecium  appears  (Fig.  73).  The 
avicularium  does  not,  therefore,  rest  on  the  proximal  surface  (gymnocyst)  of  a 
zooecium,  but  occurs  as  a distinct  bud  embraced  by  the  proximal  end  of  the  distal 
zooecium.  In  this  respect,  Osburn’s  definition  of  Micropora  (1940,  p.  373)  is  more 
correct — -“a  small  median  avicularium  situated  just  distal  to  the  aperture.’’ 

The  ovicells  of  Micropora  have  always  been  regarded  as  entozooecial  though 
they  are  generally  very  prominent  frontally,  and  confusion  is  liable  to  arise  especially 
in  the  study  of  fossil  specimens,  in  which  the  ovicells  are  decidedly  hyperstomial  in 
appearance.  Silen  (1944 a)  has  clearly  shown  that  there  is  no  essential  difference 
between  these  two  types  of  ovicell.  It  should  also  be  remarked  that  some  other 
genera  classed  in  the  family  Microporidae  (e.g.  Opaeophora ) have  definite  hyperstomial 
ovicells. 

Micropora  coriacea  (Johnston) 

Fig.  74 

1847  Flustra  coriacea  Johnston,  p.  348,  pi.  56,  fig.  8 {non  Esper,  1806-1816,  Flustra  pi.  7,  figs.  1,  2). 

1848  Micropora  coriacea  Gray,  p.  115. 

i88i5  Micropora  coriacea  “ (Esper)  ” var.  Hincks,  p.  7. 

? 1887a  Micropora  variperforata  Waters,  p.  51,  pi.  8,  fig.  27. 

1890a  Micropora  coriacea  “(Esper)”:  MacGillivray,  p.  353,  pi.  196,  figs.  4,  5. 

Pigoi  Micropora  elegans  Maplestone,  p.  205,  pi.  34,  fig.  4. 

Non  1904  Micropora  coriacea  (Esper):  Canu,  p.  10,  pi.  1,  fig.  15  (?  =Membranipora  stenostoma 
Busk,  1854,  p.  60,  pi.  100,  fig.  1). 

1926  Micropora  coriacea  “(Esper)”:  O’Donoghue  & O’Donoghue,  p.  95,  pi.  4,  fig.  35. 

19275  Micropora  coriacea  “(Esper)”:  Canu  & Bassler,  p.  7,  pi.  1,  fig.6. 

I935  Micropora  coriacea  “(Esper)”:  Sakakura,  p.  11,  pi.  2,  fig.  8. 

1938a  Micropora  coriacea  (Johnston):  Marcus,  p.  205,  text-figs.  11,  12  {cum  syn.) 

1940  Micropora  coriacea  “ (Esper)  ” : Osburn,  p.  373. 

lectotype  (here  chosen).  47.9.18.129.  Recent:  Sanda  Island,  Firth  of  Clyde. 
Specimen  encrusting  Glycymeris.  Part  of  material  described  by  Gray,  1848,  p.  115, 
i.e.  Specimen  “a.’’  Johnston  Collection. 

diagnosis.  Encrusting  Micropora  with  indistinct  opesiulae.  Ovicell  flattened 
and  bevelled,  tapering  distally  to  a small  umbo.  Avicularium  embraced  by  the 
proximal  gymnocyst  of  the  distal  zooecium,  often  replaced  by  a mamillary  boss. 
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description.  Zoarium  encrusting. 

Zooecia  hexagonal  or  diamond-shaped,  arranged  quincuncially  in  a radiating 
mosaic,  distinctly  separated  by  salient,  thickened  walls.  Orifice  semicircular,  situated 
at  the  distal  extremity  of  the  zooecium,  its  proximal  lip  straight.  Frontal  cryptocyst 
finely  perforate,  depressed,  rising  sharply  at  the  proximal  lip  of  the  orifice,  punctured 
by  two  small  opesiulae,  one  at  each  of  the  distal-lateral  angles.  Gymnocyst  narrow 
or  wanting. 

Avicularia  not  common,  small,  with  complete  cross-bar,  embraced  by  the  proximal 
gymnocyst  of  the  distal  zooecium  and  forming  a small  mound  at  the  proximal  end 


Fig.  73.  Micropora  stenostoma  ( Busk).  88.11. 14. 420.  Recent:  Port  Phillip  Heads,  Victoria.  Young 
marginal  zooecia,  showing  immature  ovicells  and  distal  avicularian  buds. 


Fig.  74.  Micropora  coriacea  (Johnston).  D.  32532.  Zooecia  showing  the  rounded  tubercle  on  the 
proximal  gymnocyst.  The  upper  zooecia  are  ovicelled. 


of  the  latter,  the  triangular  rostrum  directed  obliquely.  A mamillary  boss  often 
replaces  the  avicularium. 

Ovicells  entozooecial,  prominent,  recumbent,  the  proximal  frontal  surface  bevelled 
and  flattened,  with  a small  umbo  at  the  summit.  Orifice  of  ovicelled  zooecia  larger 
than  that  of  non-ovicelled  zooecia. 

Pore-chambers  well-developed:  one  or  two,  distal;  four,  lateral. 


MEASUREMENTS 

1^=0-45-0-52  mm. 
hr =0-04-0*05  mm. 
Ovicelled  zooecia  Lz =0-48-0-52  mm. 

hr =0-05-0-07  mm. 


lz  =0-28-0-33  mm. 
lr =0-09-0-10  mm. 
lz  = 0-28-0-33  mm. 
lr =0-11-0-12  mm. 


remarks.  Comparison  with  British  and  Mediterranean  forms  of  M.  coriacea 
(Johnston)  leaves  no  doubt  of  the  identity  with  them  of  the  present  New  Zealand 
fossils  and  there  does  not  seem  to  be  any  constant  character  which  would  warrant 
the  erection  of  a variety. 
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Waters  seemed  to  be  somewhat  confused  over  M.  variperforata,  which  he  dis- 
tinguished from  M.  coriacea  by  the  absence  from  the  former  species  of  the  paired 
knobs  alongside  the  orifice.  This,  however,  is  a very  variable  feature  even  in  single 
colonies  of  M.  coriacea  from  the  British  Isles  and  cannot  be  of  any  specific  value.  On 
the  other  hand,  Waters  mentioned  with  some  reserve,  and  figured  on  some  zooecia, 
subsidiary  opesiulae  (see  also  Waters,  19256,  pi.  28,  fig.  14),  but  these  have  not  been 
seen  in  the  only  specimen  labelled  “ M.  variperforata”  in  the  collections.  However, 
this  specimen  (D.  32532),  which  is  indisputably  M.  coriacea  (Johnston),  came  from 
Tommy  Gully,  Petane,  not  one  of  the  localities  for  the  species  mentioned  by  Waters. 

Waters  later  (1889a,  p.  8)  transferred  M.  variperforata  to  the  synonymy  of  Micro- 
pora  elongata  Hincks  sp.  (18806,  p.  380,  pi.  16,  fig.  4),  a South  African  species,  on  the 
evidence  of  specimens  found  at  Green  Point,  New  South  Wales.  It  is  clear  from  his 
figures  (pi.  1,  figs.  21,  22),  however,  that  the  Green  Point  material  belongs  to  M. 
coriacea  var.  angusta  MacGillivray  (1887a,  p.  67),  which  differs  from  M.  elongata 
(Hincks)  in  having  a less  coarsely  perforated  frontal  cryptocyst  and  an  avicularium 
directed  for  the  most  part  proximally  in  contrast  to  the  distally-directed  avicularium 
of  the  latter  species. 

In  the  material  from  Oamaru  the  zooecia  have  thinner  dividing  walls  and  a less 
depressed  cryptocyst,  but  agree  in  most  respects  with  the  other  New  Zealand  fossils. 
Only  one  ovicell  is  preserved  and  its  frontal  surface  is  not  markedly  flattened  as  in 
the  specimens  from  Weka  Pass  and  Hawkes  Bay. 

M.  elegans  Maplestone  (1901,  p.  205,  pi.  34,  fig.  4)  is  very  probably  a synonym  of 
M.  coriacea  (Johnston),  but  from  Maplestone’s  figure  it  appears  to  have  a rather  more 
globular  ovicell  with  a very  narrow  bifenestrate  band  along  the  proximal  edge. 

The  material  from  Argentina  referred  by  Canu  (1904,  p.  10)  to  this  species  seems  to 
have  a rather  globular  ovicell  andmaybemore  closely  allied  to  Membvanipora  stenostoma 
Busk,  recorded  by  Busk  from  Tasmania  (type-locality)  and  the  East  Falkland  Islands. 

A specimen  of  M.  coriacea  from  Port  Phillip  Heads,  Victoria  (97.5.1.602,  Brace- 
bridge  Wilson  Coll.),  shows  the  ancestrula  as  a much  smaller,  almost  circular  zooecium, 
with  its  frontal  surface  covered  by  a honeycomb  of  salient  threads. 

DISTRIBUTION 

Recent:  North  and  South  Atlantic;  Gulf  of  Mexico;  Mediterranean;  South 
Indian  Ocean;  Antarctic;  Australia;  Tasman  Sea;  N.E.  Pacific;  New  Zealand. 

Fossil:  Tertiary  of  France,  Italy  and  Austria.  Pleistocene:  Japan  (Sakakura). 
[Pliocene]:  Napier;  Petane;  Waipukurau.  Southland,  Waiauan  [Middle  Miocene] ; 
Weka  Pass.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru.  Middle  Jack- 
sonian [Eocene]:  North  Carolina  (Canu  & Bassler,  1920,  p.  235). 

SPECIMENS 

D.  36011  Napier.  1 encrusting  specimen.  Slide  labelled  “ Micropora  perforata"  by  Jelly. 
Hincks  Collection. 

D.  32532  (Fig.  74).  Tommy  Gully,  Petane.  1 encrusting  specimen.  Slide  labelled  “ M. 
perforata  McG.  var.  variperforata  W.”  by  Jelly.  Hincks  Collection. 

D-  36577  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka 
Pass  Stream,  Waipara  S.D.  1 encrusting  specimen.  Sent  by  B.  H.  Mason. 

D.  36625,  D.  36944  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 
2 encrusting  specimens.  Sent  by  B.  H.  Mason. 
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OTHER  MATERIAL 

[Napier].  1 encrusting  specimen.  Slide  labelled  “ Micropora  perforata  McGill.”  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “0-12  mm.  fossil.  M.  perforata”  by  Waters. 
Jelly  Collection,  Manchester  Museum. 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “ M.  perforata  with  supra-oral  knobs  but  not 
avicularia”  by  Jelly.  Jelly  Collection,  Manchester  Museum. 


Genus  OPAEOPHORA  Brown 

Foraminella  Levinsen,  1909,  p.  165  ( non  G.  B.  Sowerby,  1835,  p.  4);  Canu  & Bassler,  1923,  pp.  65, 
66;  Bassler,  1935,  p.  116. 

Opaeophora  Brown,  1948,  p.  114;  Uttley,  1949,  p.  173. 

genotype  (by  monotypy).  Haploporella  lepida  Hincks,  18816,  p.  11,  pi.  2, 
fig.  2 [Monoporella  in  explanation  of  plate,  p.  136).  Recent:  Curtis  Island,  Bass 
Strait. 

diagnosis.  Microporidae  with  arched  frontal  wall,  not  depressed,  with  a longi- 
tudinal series  of  one  to  five  opesiulae  on  each  side.  Avicularia  vicarious,  without 
cross-bar,  with  an  elongate,  asymmetrical  rostrum,  scattered  throughout  the 
zoarium.  Ovicells  hyperstomial,  globular,  with  granular  frontal  surface.  Small 
spines  may  occur  on  the  distal  margin.  Pore-chambers  present. 

remarks.  Had  Hincks  (18816,  p.  11)  been  fortunate  enough  to  discover  the 
ovicell  of  Haploporella  nodulifera,  he  would  not  have  referred  H.  lepida  to  Haplo- 
porella (=  Monoporella),  because  the  enormous  ovicells  of  the  former  species  leave  no 
doubt  as  to  their  distinct  character.  Hincks  (18916,  p.  474)  was  still  very  puzzled  over 
the  generic  position  of  Monoporella  lepida,  as  he  then  named  it,  and  he  rejected  the 
identification  by  Waters  (1887a,  p.  51)  of  it  as  a Micropora  in  favour  of  placing  it 
amongst  the  Microporellidae.  His  reasons  for  this  are  obscure,  since  he  enumerated 
many  which  showed  the  close  relationship  of  the  species  to  the  Microporidae.  It  was 
left  to  Levinsen  (1909,  p.  165)  to  settle  the  question  by  creating  a new  genus  based  on 
H.  lepida  Hincks  and  placing  it  in  the  Microporidae. 

Canu  & Bassler  (1923,  p.  66)  and  Bassler  (1935,  p.  116)  gave  no  reason  for  trans- 
ferring Levinsen’s  genus  to  the  Aspidostomatidae,  though  its  independent  but  clearly 
hyperstomial  ovicell  excludes  it  from  that  family.  In  addition,  it  lacks  any  median 
process  in  the  orifice  and  possesses  oral  spines. 

The  interzooecial  avicularium  of  Opaeophora  very  strongly  resembles  that  of 
Amphiblestrum  hastingsae,  sp.  nov.,  and  A.  argenteum  MacGillivray,  and  the  ovicells 
of  these  species  also  indicate  a relationship  between  them  and  the  present  genus 
(see  p.  88). 

1 . Opaeophora  lepida  (Hincks) 

Fig.  75 

18816  Haploporella  lepida  Hincks,  p.  11,  pi.  2,  fig.  2 [. Monoporella  on  legend  to  plate,  p.  136]. 

1881c  Monoporella  lepida  (Hincks) : Hincks,  p.  260. 

1887a  Micropora  lepida  (Hincks)  Waters,  p.  51. 

1898  Micropora  lepida  (Hincks) : Waters,  p.  689. 

1898  Micropora  lepida  (Hincks):  Hamilton,  pp.  195,  198. 
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1909  Foraminella  lepida  (Hincks)  Levinsen,  p.  165,  pi.  8,  fig.  5 a ( Micr.[opora ] on  plate). 

19256  Foraminella  lepida  (Hincks) : Waters,  p.  543,  pi.  28,  figs.  6,  9,  10. 

1929  Foraminella  lepida  (Hincks):  Livingstone,  p.  70  {cum  syn.). 

1948  Opaeophora  lepida  (Hincks)  Brown,  p.  114. 

1949  Opaeophora  lepida  (Hincks) : Uttley,  p.  173,  pi.  36,  fig.  1. 

type.  The  original  type-material  in  the  Liverpool  Free  Museum  is  missing 
(see  pp.  5,  6),  and  the  specimen  from  Curtis  Island,  Bass  Strait,  is  lost  from  the  slide 
in  the  Zoological  Department  (99.5.1.740,  Hincks  Coll.,  labelled  “ Microporella  lepida 
Hincks"  by  Jelly),  so  that,  for  the  sake  of  completeness,  it  is  desirable  to  choose  a 
neotype.  This  cannot  be  done  at  present  as  no  other  material  from  the  type-locality 
exists  in  the  Museum  collections.  The  identification  here  is  based  on  comparisons 
with  finely-preserved  specimens  from  Napier,  the  most  suitable  of  which  is  a small 
colony  encrusting  a fragment  of  a lamellibranch  shell  (88.1.26.4,  Jelly  Coll.). 

diagnosis.  Opaeophora  with  three  to  five  pairs  of  opesiulae,  the  distal  pair  larger 
than  the  remainder.  Proximal  opesia  of  avicularium  semicircular  with  prominent 
condyles.  Ovicells  large,  globular,  tuberculated. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal,  arranged  alternately  in  diverging  rows,  distinctly  separated 
by  salient  walls.  Orifice  semicircular,  placed  at  the  extreme  distal  end  of  the 
zooecium,  not  raised  above  the  cryptocyst.  Distal  margin  of  orifice  of  non-ovicelled 
zooecia  with  a pair  of  small,  widely-spaced  spines.  Frontal  cryptocyst  covered  with 
small  tubercles,  finely  punctate,  slightly  convex,  not  depressed,  perforated  marginally 
by  three  to  five  pairs  of  rounded  opesiulae,  the  distal  pair  usually  larger  than  the 
remainder.  Proximal  extremity  of  frontal  cryptocyst  often  raised  into  a small 
mound. 

Avicularia  vicarious,  as  long  as  the  zooecia,  rostrum  acuminate,  raised, 
asymmetrical,  curved  to  one  side,  the  proximal  opesia  wide,  semicircular,  with 
prominent  condyles. 

Ovicells  hyperstomial,  globular,  the  frontal  surface  with  a small  sub-central  umbo 
and  completely  covered  with  small  tubercles,  separated  from  the  cryptocyst  of  the 
distal  zooecium  by  a shallow,  peripheral  groove.  Orifice  of  ovicelled  zooecia  vertical, 
not  differing  in  size  from  that  of  the  non-ovicelled  zooecia,  and  closed  by  an  in- 
dependent operculum.  Cavity  of  ovicell  very  shallow  but  separated  from  the 
zooecial  cavity  by  a thick,  transverse  bar. 

Rosette-plates:  distal,  two;  lateral,  four. 

MEASUREMENTS 

Lz =0*35-0-43  mm.  lz =0*20-0*24  mm. 

hr=o*o5-o*o6  mm.  lr  = o*io-o*i2  mm. 

remarks.  The  fossil  specimen  from  Napier  projects  from  beneath  a covering  of 
another  Polyzoan  ( Exochella  conjuncta,  sp.  nov.)  and  is  complete  except  for  ovicells. 
There  are  nearly  always  five  pairs  of  opesiulae,  and  the  mound  on  the  proximal 
cryptocyst  is  prominent. 

In  specimen  88.1.26.4  (see  above),  many  of  the  non-ovicelled  zooecia  have  the 
paired  distal  spines  attached  (Fig.  75),  and  it  is  curious  that  Hincks  did  not  record 
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this  feature.  In  fact,  he  later  (18916,  p.  475)  denied  the  presence  of  these  spines  and 
used  their  supposed  absence  as  an  argument  against  placing  the  species  in  the  Micro- 
poridae.  The  granular  ovicells  have  a slight,  sub-central  umbo  or  transverse  ridge. 
At  the  growing  edge  of  the  colony  the  ovicells  are  seen  in  all  stages  of  growth,  as 
depicted  in  the  general  case  by  Silen  (1944a,  p.  4,  text-figs.  1-8).  There  are  two 
large  pore-chambers  in  each  half  of  the  lateral  wall  and  a pair  in  the  distal  wall. 

Waters  (19256,  p.  543,  pi.  28,  fig.  6)  has  described  and  figured  the  ancestrula  of 


O 0.5mm. 

Fig.  75.  Opaeophora  lepida  { Hincks).  88.1.26.4.  Recent:  Napier.  Marginal  zooecia  showing  ovicells 
in  various  stages  of  development.  Near  the  top  right-hand  corner  is  a vicarious  avicularium. 

this  species,  and  he  states  that  it  is  "smaller  and  rounder  than  the  other  zooecia  and 
there  appear  to  be  four  spines  on  the  border.” 

DISTRIBUTION 

Recent:  Curtis  Island,  Bass  Strait;  New  Zealand;  Auckland  Island  (Marcus, 
1922,  p.  95);  ? Ceylon  (Thornely,  1905,  p.  113). 

Fossil:  [Pliocene]:  Napier;  Petane. 

SPECIMEN 

D.  36009  Napier.  1 encrusting  specimen.  Hincks  Collection. 

OTHER  MATERIAL 

Tanner’s  Run,  Petane.  1 encrusting  specimen.  Slide  labelled  “ Monoporella  lepida  H.”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

2.  Opaeophora  lepida  (Hincks)  var.  monopia 1 , var.  nov. 

Fig.  76 

holotype.  D.  36626.  Wanganui,  Castlecliffian  CU2a  [Upper  Pliocene] : 
N.Z.G.S.  Loc.  4140,  Castlecliff.  Encrusting  specimen.  Collected  by  C.  A.  Fleming. 

1 Gk.,  fiovos,  "single,”  and  oV^,  “an  aperture,”  with  reference  to  the  single  pair  of  opesiulae  in  this 
variety. 
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diagnosis.  Opaeophora  with  only  a single  pair  of  opesiulae.  Proximal  opesia 
of  avicularium  acuminate,  condyles  rounded. 

remarks.  This  is  a variety  of  0.  lepida  (Hincks)  in  which  the  frontal  cryptocyst 
is  punctured  by  a single  pair  of  semicircular  or  reniform  opesiulae  placed  near  the 
margin  at  the  distal-lateral  angles.  The  proximal  opesia  of  the  avicularium  is  sharply 
triangular  proximally  and  expands  distally  to  accommodate  the  rounded  condyles. 
In  this  way  the  opesia  differs  from  that  of  0.  lepida,  which  has  strong  condyles  almost 
meeting  across  the  opening. 

Though  Levinsen  (1909,  p.  165)  implied  that  0.  lepida  included  forms  with  a single 
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Fig.  76.  Opaeopliora  lepida  (Hincks)  var.  monopia,  var.  nov.  Holotype,  D.  36626.  Three  ovicelled 
zooecia,  one  non-ovicelled  zooecium,  and  two  vicarious  avicularia  with  scimitar-shaped  rostra. 

Fig.  77.  Rosseliana  pulchra,  sp.  nov.  Holotype,  D.  36627.  Two  zooecia. 

pair  of  opesiulae,  there  seems  good  reason  to  give  the  present  one  varietal  status  in 
view  of  the  difference  mentioned.  There  is  no  trace  whatever  in  the  specimens  from 
Castlecliff  of  any  other  opesiular  indentations  in  the  frontal  cryptocyst. 

distribution.  Wanganui,  Castleclifhan  CU2a  [Upper  Pliocene] : Castlecliff. 

SPECIMENS 

D.  36626  (Fig.  76).  Holotype  (see  above). 

D.  36921  Paratype.  N.Z.G.S.  Loc.  4140,  Castlecliff  CU2a.  1 encrusting  specimen.  Collected  by 
C.  A.  Fleming. 


Genus  ROSSELIANA  Jullien 

Rosseliana  Jullien,  1888,  p.  78;  Canu,  1900,  p.  424;  Canu  & Bassler,  1920,  p.  228;  Harmer,  1926, 
p.  221;  Canu  & Lecointre,  1927,  p.  32;  Bassler,  1935,  p.  192. 

genotype  (by  original  designation).  Flustra  rosselii  Audouin,  1826,  p.  240; 
Savigny,  pi.  10,  figs,  n1,  n2.  Recent:  Mediterranean. 
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diagnosis.  Microporidae  with  large  cryptocyst  occupying  half  or  more  of  the 
frontal  area.  Opesia  semicircular,  with  a straight  or  slightly  convex  proximal  lip. 
Opesiulae  not  distinctly  differentiated.  Ovicell  entozooecial.  Avicularia  and  spines 
wanting. 

remarks.  The  earliest  records  of  Rosseliana  previously  noted  are  from  the 
Vicksburgian  [Lower  Oligocene]  of  Alabama,  whilst  the  genotype  is  a common 
Mediterranean  and  British  species. 

Rosseliana  pulchr a,  sp.  nov. 

Fig.  77 

holotype.  D.  36627.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Ouarry,  Trig.  T,  Oamaru  S.D.  Subcylindrical  specimen. 
Sent  by  B.  H.  Mason. 

diagnosis.  Rosseliana  with  subquadrate  opesia  depressed  distally  within  a 
deep  oral  arch.  Cryptocyst  without  beaded  margin,  as  long  as  the  opesia  into  which 
it  slopes  distally. 

description.  Zoarium  probably  free,  erect,  subcylindrical. 

Zooecia  ogival,  arranged  alternately  in  longitudinal  rows,  distinctly  separated  by 
narrow,  salient  walls,  probably  8-  to  10-serial.  Opesia  elongate,  subquadrate,  the 
proximal  lip  straight  or  slightly  convex,  with  a thickened,  slightly  raised  rim.  Oral 
arch  very  deep  distally.  Frontal  cryptocyst  finely  tuberculate,  well-developed  proxi- 
mally,  as  long  as  the  opesia,  depressed  and  sloping  gently  distally  and  extending  for 
a short  distance  as  a narrow  rim  on  the  lateral  parts  of  the  opesia.  Gymnocyst  slight 
or  wanting.  Spines  absent. 

No  avicularia  or  ovicells  seen. 

MEASUREMENTS 

Lz =0*60-0*68  mm.  lz  = 0*35-0-43  mm. 

h0  = 0*34-0-36  mm.  10 =0*23-0*27  mm. 

remarks.  This  is  a very  regular  and  handsome  species  and  should  be  easily 
recognized  in  spite  of  the  fact  that  ovicells  and  avicularia,  if  they  exist,  are  not  present 
on  the  very  small  specimens  examined.  In  their  absence  it  is  by  no  means  certainly 
a Rosseliana,  though  in  appearance  it  corresponds  closely  to  that  genus.  As  in 
Rosseliana,  it  has  very  poorly-developed  lateral  sinuses,  which  probably  correspond 
to  the  opesiulae  of  the  more  typical  Microporidae. 

This  species  is  distinguished  from  R.  rosselii  (Audouin)  by  its  flat,  depressed, 
sloping  cryptocyst,  its  plain  rather  than  beaded  walls,  and  its  elongate  opesia  enclosed 
in  a deep  oral  arch.  The  dividing  walls,  moreover,  are  confluent  and  not  separated 
as  in  species  previously  referred  to  Rosseliana. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMENS 

D.  36627  (Fig.  77).  Holotype  (see  above). 

D.  36628  Paratype.  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 

1 subcylindrical  specimen.  Sent  by  B.  H.  Mason. 
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Family  MACROPORIDAE 

Genus  MACROPORA  MacGillivray 

Macropora  MacGillivray,  1895,  p.  54;  Levinsen,  1909,  p.  162 ; Canu  & Bassler,  1920,  p.  276 ; Harmer 
1926,  p.  312;  Canu  & Bassler,  1929,  p,  159;  Bassler,  1935,  p.  143;  Uttley,  1949,  p.  176. 

Macroporina  Uttley,  1949,  p.  1 77. 

Macroporella  Uttley,  1949,  p.  179. 

genolectotype  (chosen  by  Canu  & Bassler,  1917,  p.  34).  Macropora  centralis 
MacGillivray,  1895,  p.  55,  pi.  8,  fig.  3.  Balcombian  [Middle  Miocene] : Muddy  Creek, 
Victoria  ? =Lepralia  grandis  Hutton,  1873,  p.  98.  Recent : New  Zealand. 

diagnosis.  Encrusting,  or  bilamellar-foliaceous,  or  multilamellar.  Zooecia  thick- 
walled.  Frontal  wall  convex,  entire,  with  scattered  pores,  covered  by  a thick, 
chitinous  ectocyst.  Operculum  calcareous,  with  small  lateral  and  median  teeth. 
Orifice  semicircular,  on  a raised  platform  with  or  without  distal  spines.  Ovicells 
hyperstomial,  as  large  as  or  larger  than  zooecia.  Avicularia  vicarious,  similar  in 
shape  and  size  to  the  zooecia  but  with  specialized  opercula.  Opesiulae  vestigial, 
occurring  as  shallow  indentations  at  the  proximal  corners  of  the  orifice,  or  absent. 

remarks.  This  very  remarkable  genus  was  originally  placed  in  the  family 
Microporidae  by  MacGillivray  and  was  retained  there  by  Levinsen,  who  amended  the 
diagnosis  but  failed  to  find  ovicells,  though  he  noted  the  dimorphism  of  the  zooecia. 

Canu  & Bassler  (1920,  p.  276)  merely  repeated  Levinsen’s  diagnosis  but  transferred 
the  genus  to  the  family  Coscinopleuridae  Canu  (1913,  p.  145),  apparently  because  the 
absence  of  true  opesiulae  obliged  them  to  remove  the  genus  from  the  Coelostega. 
Harmer  (1926,  p.  312)  expressed  his  doubts  as  to  this  classification,  and  pointed  out 
that  Macropora  might  not  even  belong  to  the  Anasca. 

The  creation  of  a new  family  (Macroporidae)  to  accommodate  the  genus,  as  was 
suggested  by  Canu  & Bassler  (1920,  p.  277),  is  most  certainly  justified,  but  the  position 
of  this  family  in  the  broader  scheme  of  classification  is  not  clear.  The  outstanding 
features  are  the  primitive  avicularia,  which  are  similar  in  nature  to  those  of  the  family 
Steganoporellidae,  the  huge  “vicarious”  ovicell,  which  does  not  cover  the  distal 
zooecium  but  is  inserted  between  the  zooecia  (?  modified  gonozooecium),  the  cal- 
careous operculum,  and  the  convex  frontal  wall  with  its  scattered  pores,  the  whole, 
including  the  operculum,  covered  in  Recent  specimens  with  a thick,  chitinous  mem- 
brane. If,  as  in  the  case  of  Macropora  multilamellosa  Canu  & Bassler  (1920,  p.  277, 
pi.  41,  figs.  1-3),  from  the  Jacksonian  [Eocene]  of  North  Carolina,  the  lateral  slits  on 
the  orifice  correspond  with  opesiulae,  we  are  justified  in  leaving  Macropora  in  the 
Coelostega,  but  further  research  on  these  lines  is  required.  There  appears  to  be  no 
reason  for  placing  Macropora  along  with  Monoporella  in  the  family  Aspidostomatidae 
as  was  done  by  Canu  & Bassler  (1929,  pp.  155,  159). 

Uttley  (1949,  pp.  175-180)  retained  the  genotype  and  six  other  forms  in  which 
ovicells  are  unknown  in  Macropora  sensu  stricto,  and  introduced  two  new  sub-genera 
based  on  the  characters  of  the  ovicells  when  they  are  present.  He  recognized  that 
“if  a species,  placed  in  Macropora,  is  later  discovered  to  have  ovicells,  it  will  then  be 
removed  to  one  or  other  of  the  new  sub-genera”.  If  M.  centralis  should  prove  to 
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possess  ovicells,  however,  then  that  sub-genus  of  Uttley’s  into  which  it  would  fall 
would  become  a synonym  of  Macropora  s.s.  The  peculiarities  of  the  ovicells  are 
interesting,  but  hardly  warrant  a division  of  the  genus,  particularly  when  this  leaves 
Macropora  s.s.  in  such  an  unsatisfactory  state. 

1 . Macropora  grandis  (Hutton) 

Figs.  78,  79 

1873  Lepralia  grandis  Hutton,  p.  98. 

1883  Monoporella  crassatina  Waters:  Waters,  p.  435  (non  Waters,  1882a,  p.  270,  pi.  7,  fig.  8). 

1885  Monoporella  crassatina  Waters:  Waters,  p.  291. 

1887a  Monoporella  crassatina  Waters:  Waters,  p.  49,  pi.  7,  fig.  15. 

1891  Monoporella  “ crastatina”  Waters:  Hutton,  p.  104. 

?i895  Macropora  centralis  MacGillivray,  p.  55,  pi.  8,  fig.  3. 

1898  Monoporella  crassatina  Waters:  Hamilton,  pp.  195,  198. 

1904  Monoporella  “ crustatina"  Waters:  Hutton,  p.  297. 

?ig26  Macropora  centralis  MacGillivray:  Harmer,  p.  312. 

1929  Macropora  centralis  MacGillivray:  Canu  & Bassler,  p.  161  (pars),  pi.  18,  fig.  4;  text-fig.  41E 
[non  text-figs.  41A-D  =M.  grandis  (Hutton)  var.  levinseni,  var.  nov.] 

1949  Macroporina  grandis  (Hutton)  Uttley,  p.  178,  pi.  39,  figs.  1,  2. 

lectotype  (here  chosen).  75.1.5.27.  Recent:  New  Zealand.  Specimen  en- 
crusting Flabellum  rubrum.  Hutton  Collection. 

diagnosis.  Encrusting  Macropora  with  flattened,  conical  ovicell  ornamented 
with  radial  ribs.  Avicularian  mandible 
oblong  with  two  shallow  distal  sinuses  and 
four  teeth. 

description.  Zoarium  encrusting. 

Zooecia  large,  ventricose,  hexagonal, 
arranged  irregularly  in  longitudinal  rows, 
distinctly  separated  by  broad,  shallow 
furrows.  Orifice  semicircular,  slightly  con- 
tracted proximally,  the  proximal  lip 
straight,  the  margin  thickened  and  forming 
a distinct,  raised  peristome.  A distinct, 
vestibular  arch  and  narrow  oral  shelf 
present.  No  oral  spines.  Operculum 
calcareous,  its  lower  surface  with  a semi- 
circular ridge  interrupted  in  the  median 
line,  the  proximal  ends  of  the  ridge  forming 
a pair  of  small  teeth.  Frontal  wall  convex,  rising  distally  to  the  orifice,  perforated 
by  numerous  small,  widely-spaced,  depressed  pores,  arranged  in  regular,  diagonal 
rows. 

Avicularia  vicarious,  rare,  of  the  same  size  and  shape  as  the  zooecia,  with  a 
modified  calcareous  operculum,  oblong  in  shape,  its  distal  edge  with  a pair  of  shallow 
sinuses,  and  four  downwardly-directed  teeth. 

Ovicells  hyperstomial,  very  large,  perforate,  flattened-conical  in  shape,  with  a 
series  of  ribs  radiating  outwards  from  the  somewhat  umbonate  summit. 

Pore-chambers  present. 
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Figs.  78,  79.  Macropora  grandis  (Hutton). 

Lectotype,  75.1.5.27. 

Fig.  78.  Zooecial  orifice  showing  the  oral  shelf  and 
the  folding  of  the  distal  margin. 

Fig.  79.  Calcareous  operculum,  basal  view,  showing 
the  rounded  denticles  on  the  distal-lateral 
margins  and  the  hooked  sclerites. 
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MEASUREMENTS 


Lz  = 1-04-1*15  mm. 
hr  = 0-22-0-24  mm. 


lz =0-70-0-80  mm. 
lr =0-26-0-28  mm. 
1 =0-80-0-85  mm- 


Ovicell  L =0-90-1-20  mm. 


remarks.  In  the  lectotype  the  chitinous  integument  is  almost  white  in  colour. 
The  avicularian  mandible,  as  seen  from  the  lower  surface,  has  four  downwardly- 
directed  teeth  along  its  distal  edge,  a large  one  at  each  distal  corner  and  a smaller 
one  on  either  side  of  the  median  line  projecting  slightly  more  distally  than  the  outer 
teeth.  The  strengthening  sclerites  consist  of  a pair  of  hook-shaped  ribs  reaching 
about  half-way  up  the  operculum  (Fig.  79). 

In  a specimen  (55.12.7.182)  collected  by  H.M.S.  “Herald”  from  the  Bay  of  Islands, 
New  Zealand,  the  avicularian  mandible  has  the  central  teeth  extended  more  distally 
and  placed  more  closely  together  and  shows  a strong  resemblance  to  that  of  M. 
polymorpha  Philipps  sp.  (1899,  p.  444,  pi.  42,  figs.  3,  3 a)  from  Lifu,  Loyalty  Islands. 
It  lacks,  however,  the  dark  brown  mandible  and  distal  spines  of  that  species. 

The  orifice  of  the  ovicell  is  on  the  proximal  slope  of  the  chamber  and  it  is  closed 
by  the  zooecial  operculum.  This  operculum  is  very  stout  and  thick,  and  is  easily 
detached  without  fracture  from  both  fossil  and  Recent  specimens.  There  are  two 
semicircular  ridges  on  the  lower  surface,  the  distal  (outer)  one  set  back  from  the 
periphery  to  form  a lip  corresponding  with  the  edge  of  the  oral  shelf.  The  inner  ridge 
is  a strengthening  sclerite  [see  Fig.  80  of  M.  grandis  forma  urceolata  (Hutton),  which 
has  an  identical  operculum]. 

The  fossil  specimens  from  Hawkes  Bay  are  typical,  except  that  the  one  from 
Waipukurau  Gorge  (D.  32523)  shows  a number  of  narrow,  elongated  zooecia  inter- 
spersed amongst  the  usual  hexagonal  forms. 

The  small,  bilamellar  specimen  (D.  33025,  Tenison-Woods  Coll.)  from  Mt  Gambier, 
South  Australia,  which  Waters  (1882a,  p.  270,  pi.  7,  fig.  8)  described  and  figured  as 
Monoporella  crassatina,  is  certainly  not  the  same  as  M.  grandis  (Hutton).  It  has 
much  smaller  zooecia,  a well-marked  convexity  of  the  proximal  lip  of  the  orifice, 
and  no  oral  shelf. 

On  the  other  hand,  the  specimen  from  Waurn  Ponds  (D.  32871,  Bracebridge 
Wilson  Coll.)  recorded  by  Waters  (1883,  p.  435)  almost  certainly  belongs  to  Hutton’s 
species,  though  absolute  confirmation  is  lacking  in  the  absence  of  ovicells  and 
avicularia. 

In  the  absence  of  ovicells  and  avicularia,  two  bilamellar  specimens  from  Muddy 
Creek,  Victoria  (D.  34276,  34281,  Canu  & Bassler  Coll.),  cannot  be  distinguished  from 
M.  grandis,  except  that  their  zooecia  are  slightly  smaller  and  more  regular  in  shape. 
This  applies  also  to  a vincularian  specimen  from  the  Balcombian  [Middle  Miocene]  of 
Balcombe  Bay,  Victoria  (D.  35461,  Canu  & Bassler  Coll.). 

The  evidence  available  strongly  indicates  that  the  Australian  fossil  species,  M. 
centralis  MacGillivray,  is  the  same  as  Hutton’s  species,  but  the  final  decision  must 
rest  on  the  nature  of  the  ovicells  and  avicularia  of  the  former. 

A Recent  specimen  from  Simaluc  Island,  Philippines,  identified  by  Canu  & Bassler 
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(1929,  p.  161,  pi.  18,  fig.  4)  as  M.  centralis,  is  regarded  as  synonymous  with  M.  grandis 
also. 

DISTRIBUTION 

Recent:  New  Zealand;  Philippines  (Canu  & Bassler). 

Fossil:  [Pliocene]:  Napier;  Whakaari;  Waipukurau.  PBalcombian  [Middle 

Miocene] : Muddy  Creek;  Balcombe  Bay;  Gippsland.  ? Janjukian  [Lower  Miocene] : 
Waurn  Ponds;  Aldinga  (Waters),  Victoria. 

SPECIMENS 

D.  1207,  D.  1428  Napier.  2 encrusting  specimens.  Slides  labelled  “ Monoporella  crassatina 
Waters”  by  Vine.  Vine  Collection. 

D.  36010  Napier.  1 encrusting  specimen.  Slide  labelled  " Monoporella  crassatina  Waters”  by 
Jelly.  Hincks  Collection. 

D.  32523  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Monoporella  crassatina 
W.”  by  Jelly.  Hincks  Collection. 

OTHER  MATERIAL 

Napier.  1 encrusting  specimen.  Slide  labelled  “Monoporella  crassatina  Waters”  by  Waters. 
Waters  Collection,  Manchester  Museum. 

Whakaari.  1 encrusting  specimen.  Slide  labelled  “ Monoporella  crassatina’’  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Tanner’s  Run,  Petane.  1 encrusting  specimen.  Slide  labelled  “Monoporella  crassatina  W.  Ooecia” 
by  Jelly.  Jelly  Collection,  Manchester  Museum. 

“Recent  Tertiary,  New  Zealand.”  1 encrusting  specimen.  Slide  labelled  “ Monoporella  crassatina 
Waters”  by  Jelly.  J.  W.  Gregory  Collection,  Museum  of  Zoology,  Cambridge. 


2.  Macropora  grandis  (Hutton)  forma  urceolata  (Hutton) 

Figs.  80-82 

1873  Lepralia  urceolata  Hutton,  p.  97. 

?I949  Macroporella  waimatukuensis  Uttley  var.  trisinuata  Uttley,  p.  180,  pi.  39,  figs.  3,  4. 

lectotype  (here  chosen).  Specimen  encrusting  lamellibranch  shell,  labelled 
“53/’  Dominion  Museum,  Wellington,  New  Zealand.  Recent:  New  Zealand. 

Hutton  Collection. 

diagnosis.  M.  grandis  with  four  to  seven  slender  spines  arranged  along  the  distal 
edge  of  the  orifice. 

MEASUREMENTS 

Lz  = 1-02-1-15  mm.  lz =0-70-0*85  mm. 

hr =0-20-0-23  mm.  lr =0-25-0-27  mm. 

remarks.  The  lectotype  shows  clearly  the  close  similarity  between  Lepralia 
urceolata  Hutton  and  L.  grandis  Hutton,  the  original  descriptions  of  which  funda- 
mentally differ  only  in  regard  to  the  presence  or  absence  of  the  oral  spines. 

I do  not  think  that  Hutton’s  urceolata  can  rank  as  high  as  a variety  of  Macropora 
grandis,  as  another  Recent  specimen  in  the  Dominion  Museum  material  (labelled  in 
error  “ Cinctipora  elegans  ”)  shows  that  some  zooecia  of  what  appears  to  be  M.  grandis 
may  bear  the  remains  of  tiny  spine-bases,  while  in  others  they  are  absent. 

Waters  (1887a,  p.  50)  thought  that  the  species  which  he  identified  as  Lepralia 
disjuncta  Manzoni  (1869,  p.  21,  pi.  1,  fig.  8)  was  probably  Hutton’s  species.  The 
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only  specimen  labelled  “ Monoporella  disjuncta,  Manz.”  from  Napier  is  in  the  Jelly 
Collection  at  the  Manchester  Museum.  It  corresponds  exactly  with  Waters’s  figure 
(1887a,  pi.  6,  fig.  8)  and  clearly  belongs  to  Chaperia  acanthina  Lamouroux  sp.  (p.  95). 
It  has  the  outer  pair  of  spines  much  enlarged  as  in  the  Castlecliff  specimen  of  the 
latter  species  (D.  36580). 

The  single  avicularium  preserved  in  the  Weka  Pass  material  appears  to  possess  a 
rather  plain,  oblong  mandible  with  little  or  no  sinuosity  in  the  distal  lip  (Fig.  82),  but 
this  may  be  due  to  poor  preservation.  One  specimen  (D.  36629),  complete  with 

ovicells,  encrusts  the  inner  surface  of  a 
large  brachiopod  ( Pachymagas ) and  has 
been  well  preserved  because  of  the  curva- 
ture of  the  shell  and  the  protection 
afforded  by  the  median  septum  of  the 
brachiopod. 

The  operculum  (Fig.  80)  has  already 
been  discussed  above  under  M.  grandis. 
The  large,  conical  ovicell  rests  not  on  the 
distal  zooecium  but  on  the  base  of  en- 
crustation. Its  floor,  like  that  of  the 
zooecium,  consists  of  a white,  opaque 
pavement  covered  with  about  eight  to 
ten  large,  rounded  tubercles.  The  ovicell 
appears  to  bud  off  from  a zooecium  in  a 
normal  manner  and  in  a number  of  cases, 
including  Recent  specimens  of  M.  grandis, 
the  ovicelled  zooecium  is  narrowly  drawn 
out  proximally  between  the  two  proximo- 
lateral  zooecia  (Fig.  82).  In  these 
characters  it  closely  resembles  the  gono- 
zooecium  of  Hippothoa  or  Adeona.  How- 
ever, the  last  feature  is  by  no  means 
constant  and  the  ovicelled  zooecium  may 
often  be  of  regular  hexagonal  form. 

Macroporella  waimatukuensis  var. 
trisinuata  Uttley  (1949,  p.  180,  pi.  39, 


U imm. 

Figs.  80-82.  Macropora  grandis  (Hutton)  forma 
urceolata  (Hutton). 

Fig.  80.  D.  36629.  Calcareous  operculum,  basal  view, 
showing  strengthening  sclerites. 

Fig.  81.  D.  36988.  Details  of  zooecial  orifice  showing 
bases  of  four  distal  spines  and  lateral  nicks  at  the 
outer  extremities  of  the  proximal  lip. 

Fig.  82.  D.  36629.  Zooecia,  one  with  an  ovicell,  and 
an  avicularium  at  the  top.  One  zooecium  has  its 
frontal  wall  completely  broken. 


figs.  3,  4)  is  probably  the  present  form,  but  there  is  some  doubt  about  the  avicularia 
of  the  former. 

Macropora  spinifera  Philipps  sp.  (1899,  p.  445,  pb  42,  fig-  4)>  a Recent  species  from 
Lifu,  Loyalty  Islands,  is  distinguished  by  possessing  up  to  ten  distal  spines  and  an 
avicularian  mandible  the  distal  margin  of  which  is  divided  into  five  distinct,  rounded 
lobes. 

DISTRIBUTION 

Recent:  New  Zealand. 

Fossil : Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 


MACROPORA — M.  GRANDIS 
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SPECIMENS 

D.  36629  (Figs.  80,  82),  D.  36988  (Fig.  81).  Base  of  Uppermost  Mt  Brown  “E”  Limestone, 
Junction  of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 encrusting  speci- 
mens. Sent  by  B.  H.  Mason. 

D.  36630  Locality,  etc.,  as  above.  Numerous  encrusting  specimens. 

NOTE  ON  A RECENT  VARIETY  OF  MACROPORA  GRANDIS  (HUTTON) 

Macropora  grandis  (Hutton)  var.  levins eni var.  nov. 

Fig.  83 

1902  Monoporella  crassatina  Waters:  Levinsen,  p.  7 ( non  Waters,  1882a,  p.  270,  pi.  7,  fig.  6). 

1909  Macropora  centralis  MacGillivray : Levinsen,  pp.  20,  36,  43,  163,  pi.  7,  figs.  la-d  ( non  MacGillivray, 
1895,  p.  55,  pi.  8,  fig.  3 1=M.  grandis  Hutton  sp.). 

1920  Macropora  centralis  MacGillivray:  Canu  & Bassler,  p.  277,  text-figs.  78A-D. 

1929  Macropora  centralis  MacGillivray:  Canu  & Bassler,  p.  160,  text-figs.  41A-D  ( non  text-fig.  41E 
=M.  grandis  Hutton  sp.). 

?ig29  Macropora  centralis  MacGillivray:  Livingstone,  p.  69. 

holotype.  go. 10. 25. i.  Recent:  Wanganui,  New  Zealand.  Slide  labelled  on  reverse  side 
“Monoporella  crassatina  Waters”  by  Jelly,  and  on  obverse  side 
“Monoporella  grandis  Hutton”.  Jelly  Collection. 

diagnosis.  Macropora  grandis  with  avicularian  orifice  bearing 
three  short,  black,  distal  spines.  Mandible  lacking  median  teeth. 

MEASUREMENTS 

Lz=i-i-i-3  mm.  lz=o-8o-o-95  mm. 

hr=o-32-o-35  mm.  ^=0-36-0-38  mm. 

remarks.  Though  this  variety  has  not  so  far  been  found  fossil 
it  seems  worthy  of  note  here.  When  Levinsen  (1909,  p.  163)  described 
Macropora  centralis,  he  used  “a  small  fragment  from  Wanganui, 
which  incrusts  a shell-fragment,  and  which  was  sent  to  me  by  Miss 
Jelly  labelled  ‘Monoporella  crassatina,’  under  which  name  I have 
mentioned  it  in  ‘Studies  on  Bryozoa’”  (1902,  p.  7).  This  is  very 
probably  from  the  same  colony  as  the  holotype  above  and  is  identical 
with  Hutton’s  specimen  of  M.  grandis  (75.1.5.27)  except,  as  shown  by 
Levinsen  (1909,  pi.  7,  fig.  1 b),  that  the  avicularian  orifice,  which 
contracts  slightly  distally,  has  three  small,  black,  spines,  one  on  each 
lateral  margin  about  one-quarter  of  the  length  of  the  orifice  from  the 
distal  end,  and  the  third  at  the  centre  of  the  distal  margin  (Fig.  83). 

There  are,  moreover,  no  median  teeth  but,  instead,  a slight  depression, 
and  there  is-  no  trace  of  an  oral  shelf  which,  in  the  specimen  of  M. 
grandis  mentioned  above,  is  well-developed  in  the  distal  comers  of 
the  orifice.  This  is  not  a freak  cell,  for  two  others  occur  on  the  same 
colony,  and  Levinsen  also  had  at  least  one  on  the  fragment  he 
examined.  These  important  differences  seem  to  indicate  a separate 
variety  only  to  be  distinguished  when  the  avicularia,  always  of  rare 
occurrence,  are  found  in  a good  state  of  preservation. 

Livingstone  (1929,  p.  69)  did  not  mention  avicularia  in  his  description,  but  he  stated  that  his 
specimens  “agree  in  every  detail  with  the  description  and  admirable  figures  presented  by 
Levinsen.”  Perhaps  this  record  should  be  indicated  with  some  doubt  until  the  avicularia  of 
Livingstone’s  specimens  are  made  known. 

distribution.  Recent:  Wanganui;  Little  Barrier  Island  (Livingstone). 

1 After  G.  M.  R.  Levinsen,  the  famous  Danish  Poly  zoologist. 
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Fig.  83.  Macropora  grandis 
(Hutton)  var.  levinseni, 
var.  nov.  Holotype,  90. 
1 o . 2 5 . 1 . Zooecia,  one  with 
an  ovicell,  and  an  avicu- 
larium  with  three  black, 
distal  spines.  A detached, 
inverted  operculum  rests 
on  the  frontal  wall  of 
the  middle  right-hand 
zooecium. 


140 


TERTIARY  CHEILOST OMATA  OF  NEW  ZEALAND 


Family  SELENARIIDAE 

An  examination  of  the  fossil  Selenariidae  of  New  Zealand  indicates  that  Harmer’s 
definition  (1926,  p.  312)  of  the  family  must  be  amended  to  include  those  species  with 
their  apertures  reduced  by  a calcified  lamina  leaving  an  entire  opesia  with  no  vestige 
of  Microporine  opesiulae  or  of  a calcareous  median  process.  That  Harmer  intended 
this  is  evident  from  his  inclusion  in  the  genus  Selenaria  of  S.  hexagonalis  Maplestone 
(1904a,  p.  214,  pi.  24,  fig.  5)  and  5.  bimorphocella  Maplestone  (1904a,  p.  213,  pi.  24, 
fig.  3).  The  occlusion  of  the  opesiae  of  the  central,  non-functional  zooecia  by  a cal- 
careous lamina  or  tuberculate  growth  supported  by  cribriform  bars  is  by  no  means 
uncommon  [cf.  5.  nitida  Maplestone  (p.  142)  and  5.  squamosa  Tenison-Woods  (p.  145)], 
and  it  is  questionable  whether  Harmer  is  correct  when  he  says  (1926,  p.  313),  “The 
median  process  has  perhaps  disappeared  in  the  functional  zooecia  by  reduction.” 
This  is  discussed  more  fully  under  S.  squamosa,  and  I have  concluded  that 
the  sealing  off  of  the  older  zooecia  is  a symptom  of  old  age  and  does  not  produce  true 
opesiulae.  It  is  not  impossible  that  these  species  with  entire  opesiae  have  developed 
a true  compensation-sac,  since  there  appears  to  be  no  channel  through  the  frontal 
wall  for  the  function  of  the  depressor  muscles. 

For  these  reasons  it  is  not  considered  necessary  to  adopt  here  the  genus  Otionella 
Canu  & Bassler  (1917,  p.  13),  as  Stach  (19366,  p.  63)  has  done.  Although  the  figures 
and  description  of  the  genotype,  0.  perforata  Canu  & Bassler  (1917,  p.  13,  pi.  1,  figs.  3, 
4),  suggest  affinities  with  the  species  under  discussion,  Canu  & Bassler  have  stated 
that  the  zooecia  of  Otionella  are  membraniporine.  Such  cannot  be  said  of  the  follow- 
ing species,  and  Recent  forms  show  that  the  operculum  is  quite  distinct  from  the 
covering  membrane. 

Stach  (19366,  p.  63)  considers,  on  the  evidence  of  a large  number  of  Australian 
forms,  that  the  selenariiform  or  lunulitiform  zoarium  is  restricted  to  sandy  bottoms 
subject  to  strong  current  action  with  an  upper  limit  of  15  fathoms.  He  also  thinks 
that,  with  the  probable  exception  of  the  genus  Conescharellina,  the  zoaria  are  not 
attached  to  the  substratum  in  adult  life.  The  question  of  strong  current  action  has 
been  referred  to  by  Dartevelle  (1933,  pp.  69  et  seq.),  who  brings  forward  evidence  of 
splitting  of  the  zoaria  and  the  regeneration  of  complete  zoaria  from  each  of  the 
fragments. 

Stach  (1938,  p.  412)  has  also  remarked  that,  in  the  species  of  Selenaria  and  Lunulites 
which  he  has  examined,  there  are  eight  periancestrular  zooecia.  This  is  also  the  case 
with  the  species  described  here. 


Genus  SELENARIA  Busk 

Selenaria  Busk,  1854,  PP-  97.  101 ; Harmer,  1926,  p.  312  ( cum  lit.);  Bassler,  1935,  p.  197. 

genotype  (by  monotypy).  Selenaria  maculata  Busk,  1854,  P-  I0I>  ph  117, 
figs.  1-7.  Recent:  Bass  Strait  = Lunulites  maculata  Busk,  1852a,  pi.  1,  figs.  15,  16 
(and  see  note  on  p.  402). 


SELENARIA 
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diagnosis.  Zoarium  conical  or  patelliform.  Opesia  subcircular,  entire,  or 
partially  occluded  by  a median  process  from  the  proximal  cryptocyst,  giving  rise  to 
distinct,  open  opesiulae,  or  uniting  with  the  lateral  walls  to  form  closed  opesiulae. 
Vibracula  scattered  in  the  zoarium,  often  covered  by  a calcareous  lamina,  porous  or 
cribriform.  Ovicells  wanting. 


1.  Selenaria  sp.  cf.  cupola  (Tenison- Woods)  var.  spiralis  (Chapman) 


Cf.: 


Figs.  84-86 


1913  Selenaria  marginata  Tenison-Woods  var.  spiralis  Chapman,  p.  184,  pi.  18,  fig.  33. 
19366  Otionella  cupola  (Tenison-Woods)  var.  spiralis  (Chapman)  Stach,  p.  63,  pi.  3,  figs.  1,  2; 
figs.  1,  3 ( cum  syn.). 


text- 


holotype  of  Selenaria  marginata  Tenison-Woods  var.  spiralis  (Chapman). 
National  Museum  of  Victoria,  Melbourne, 

No.  12456.  Janjukian  [Lower  Miocene] : 

Mallee  Bore  No.  9 (315-325  feet). 

diagnosis  (of  New  Zealand  fossils). 

Selenaria  with  spirally-arranged  zooecia 
having  entire  opesiae.  Dorsal  surface 
flat,  ornamented  with  radial  grooves  and 
scattered  pores.  Vibracula  scattered  irregu- 
larly throughout  the  zoarium. 

description.  Zoarium  a flattened 
hemisphere  reaching  a diameter  of  about 
4-5  mm.  and  a height  of  i-8  mm.  Dorsal 
surface  flat,  sometimes  slightly  convex, 
seldom  concave,  with  an  even  surface 
interrupted  by  very  shallow  grooves  gen- 
erally radiating  but  often  crossed  by  a 
number  of  sub-parallel  grooves,  between 
which  are  numerous,  fairly  large  pores  arranged  in  rows  parallel  to  the  periphery. 

Zooecia  hexagonal,  probably  arranged  spirally,  distinctly  separated  by  grooves. 
Opesia  oblong,  generally  longer  than  wide,  occupying  the  distal  (outer  peripheral) 
half  of  each  zooecium.  Frontal  cryptocyst  finely  tuberculate,  depressed,  slightly 
thickened  and  raised  round  the  opesia,  well-developed  proximally  where  it  rises 
sharply  to  the  gymnocyst,  not  developed  distally.  Opesiulae  not  differentiated. 
Gymnocyst  marginal. 

Vibracula  small,  interzooecial,  irregularly  scattered  throughout  the  colony,  the 
elongate  opesia  contracted  laterally  in  the  middle. 

Ovicells  wanting. 

Distal  rosette-plates  tube-like,  paired. 


85 


84 


86 


O I 2 3mm. 

Figs.  84-86.  Selenaria  sp.  cf.  cupola  (Tenison- 
Woods)  var.  spiralis  (Chapman).  D.  36631. 
Fig.  84.  Lateral  view  of  zoarium. 

Fig.  85.  Dorsal  view  of  zoarium. 

Fig.  86.  Ventral  view  of  zoarium. 


MEASUREMENTS 

L* =0-33-0-38  mm. 
h0=o-i5-o-i8  mm. 


lz =0-22-0-25  mm. 
I0  = o-i3-o-i5  mm. 
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remarks.  Though  abundant,  the  specimens  are  all  badly  worn  and  it  is  difficult 
to  find  a single  zoarium  with  even  a few  of  the  frontal  walls  still  remaining.  When 
turned  with  the  dorsal  surface  uppermost,  the  colonies  are  found  to  be  in  perfect 
equilibrium  on  the  small,  flattened  area  on  the  ventral  surface  originally  occupied  by 
the  ancestrula.  This  area  is  now  usually  abraded  and  often  hollow,  but  in  several 
colonies  cemented  fragments  of  lamellibranchs  or  calcareous  pebbles  are  found,  and 
in  one  case  a quartz  pebble  was  discovered.  In  two  cases  the  “nucleus”  was  large 
and  extended  through  the  colony  almost  to  the  dorsal  surface. 

In  depth,  the  zooecia  are  more  or  less  hollow  cones,  their  apices  pointing  towards 
the  centre  of  the  zoarium.  In  cross-section,  the  filling  of  the  inner  parts  of  the  conical 
or  hemispherical  zoarium  is  seen  to  be  formed  of  vertical  prisms  of  calcite  extending 
to  the  dorsal  surface. 

This  appears  to  be  the  same  variety  of  5.  cupola  (Tenison-Woods)  as  that  described 
by  Chapman  (1913,  p.  184,  pi.  18,  fig.  33)  from  the  deep  boring  in  the  Mallee  District 
of  Victoria.  The  zooecia  seem  to  be  arranged  in  spiral  fashion,  as  shown  by  Stach 
(1936 6,  p.  64,  text-fig.  1)  and  independently  in  the  case  of  Cupuladria  by  Silen  (19426, 
pp.  7 et  seq.) — see  also  Ellisina  incrustans  Waters  sp.  (p.  70). 

The  spiral  arrangement  of  the  zooecia  is,  according  to  Stach  (19366,  p.  65),  the 
only  feature  which  distinguishes  Chapman’s  variety  from  S.  cupola  Tenison-Woods 
sp.  (1880a,  p.  8,  pi.  1,  figs.  5 a-c),  the  zooecia  of  the  latter  species  being  arranged  in 
radiating  rows  (see  Stach,  19366,  p.  64,  text-fig.  2). 

S.  cupola  var.  spiralis  differs  from  S.  concinna  Tenison-Woods  (1880a,  p.  10,  pi.  2, 
figs.  11  a-c)  in  having  a smaller  opesia  and  a flat  base  ornamented  with  shallow  grooves 
rather  than  the  very  concave  base  with  “narrow,  raised,  radiating,  dichotomously 
divided  lines”  of  Tenison-Woods’s  species  as  described  by  MacGillivray  (1895,  p.  49). 
The  opesia  of  S.  concinna  is  not  raised. 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass.  (S.  cupola 
var.  spiralis)  Janjukian  [Lower  Miocene]:  Mallee  Bore  (Chapman).  [Upper  Oligo- 
cene]:  Torquay  Bore,  Victoria  (Stach). 

SPECIMENS 

D.  36631  (Figs.  84-86).  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka 
Creek  and  Weka  Pass  Stream,  Waipara  S.D.  1 specimen.  Sent  by  B.  H.  Mason. 

D.  36632  Locality,  etc.,  as  above.  Numerous  specimens. 


2.  Selenaria  nitida  Maplestone 

Figs.  87-89 

1909  Selenaria  nitida  Maplestone,  p.  271,  pi.  77,  fig.  8. 

1921  Selenaria  nitida  Maplestone:  Waters,  p.  407. 

1929  Selenaria  nitida  Maplestone:  Livingstone,  p.  62. 

type-slide.  Australian  Museum,  Sydney,  U.  196.  Recent:  22  miles  East  of 
Port  Jackson,  New  South  Wales.  Five  specimens.  Collected  by  H.M.C.S.  “Miner.” 1 

1 Note  from  Dr  A.  B.  Walkom,  Director  of  the  Australian  Museum,  Sydney,  who  also  states  that  a 
series  of  syntypes  of  S.  nitida  is  mounted  on  slide  U.  238  in  the  Australian  Museum  Collection.  In  addi- 
tion, there  is  in  the  Zoological  Department  a slide  (09.11. 12. 2)  containing  12  specimens  presented  and 
labelled  by  Maplestone  ‘‘Selenaria  nitida  Mapl.  Co-types  ”,  upon  which  the  present  identification  is  based. 
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diagnosis.  Small  Selenaria  with  raised  zooecia  arranged  in  radial  rows  often 
separated  laterally  by  deep  vibracular  channels.  Opesia  entire,  raised.  Dorsal 
surface  flat,  ornamented  with  a few,  sub-parallel  grooves. 

description.  Zoarium  a flattened  hemisphere  reaching  a diameter  of  2-3  mm. 
and  a height  of  i-o  mm.  Dorsal  surface  flat  or  slightly  concave,  polished  and  faintly 
furrowed  with  sub-parallel  grooves  and  a number  of  scattered  pores. 

Zooecia  oval,  wider  distally,  in  irregular  radiating  rows  separated  laterally  by 
deep  vibracular  channels  and  distally  by  salient  walls.  Opesia  subcircular,  wider 
distally,  the  proximal  lip  straight.  Opesia  of  non-functional  zooecia  closed  by  a 
rounded,  calcareous  lamina.  Frontal  cryptocyst  faintly  tuberculate,  depressed  proxi- 
mally  in  a narrow,  transverse  area  but  rising  distally  to  the  opesia.  Opesiulae  not 
differentiated. 


87  88  89 


Figs.  87-89.  Selenaria  nitida  Maplestone.  D.  36633. 

Fig.  87.  Dorsal  view  of  zoarium. 

Fig.  88.  Lateral  view  of  zoarium. 

Fig.  89.  Details  of  zooecia  and  vibraculum. 

Vibracula  arranged  in  radial  rows,  each  cell  rather  small  and  elongated,  with  its 
opesia  laterally  contracted  near  the  middle.  Periphery  of  the  zoarium  indented 
where  the  vibracular  channels  reach  it. 

Ancestrula  small,  with  a very  small,  circular  opesia. 

MEASUREMENTS 

Lz =0-23-0-26  mm.  lz  =0-22-0-25  mm. 

h0 =0-10-0-12  mm.  l0=o-n-o*i3  mm. 

remarks.  The  specimens  are  moderately  well-preserved  and  agree  very  closely 
with  the  “co-types”  (09.11. 12. 2)  of  Maplestone’s  species  mentioned  above,  though  the 
cryptocyst  surrounding  the  opesia  is  not  quite  so  collar-like  in  the  fossils.  In  this 
feature  they  appear  to  resemble  more  closely  5.  cupola  Tenison-Woods  sp.  (1880a, 
p.  8,  pi.  1,  figs.  $a-c),  which,  however,  has  a much  larger  opesia  and  which  is  a more 
strongly  domed  species  with  very  small  vibracula. 

The  fossils  are  all  slightly  worn  about  the  ancestrular  region,  and  the  calcareous 
closure  of  the  non-functional  zooecia,  so  clearly  exhibited  in  the  Recent  specimens 
from  Port  Jackson,  is  seldom  discernible  in  the  deposit  which  generally  fills  the  opesia. 

The  Port  Jackson  material  also  shows  that  the  vibracula  have  the  proximal  opesia 


144 


TERTIARY  CHEILOSTOMATA  OF  NEW  ZEALAND 


covered  by  a cribriform  structure  (the  “large  marginal  pores’'  of  Livingstone,  1929, 
p.  64).  For  this  reason,  inter  alia,  it  is  difficult  to  distinguish  5.  nitida  from  the  small 
form  of  S.  squamosa  Tenison-Woods  (see  p.  147).  The  latter,  however,  has  much 
flatter  zoaria  with  concave  dorsal  surfaces,  and  the  zooecia  are  arranged  much  less 
regularly,  closely  approaching  a spiral. 

Livingstone  (1929,  pp.  63  et  seq.)  has  discussed  at  some  length  the  affinities  of  this 
species  and  the  difficulties  to  be  overcome  in  identifying  the  Australasian  Selenariidae. 
Unfortunately,  he  made  no  reference  in  his  paper  to  the  work  of  Maplestone  (1904a) 
on  the  Victorian  fossil  Selenariidae,  so  that  his  conclusions  about  a number  of  species 
of  that  family  do  not  help  to  dispel  the  confusion.  It  is  apparent,  as  Livingstone 
(p.  63)  remarks,  that  “All  these  species  require  a thorough  investigation  by  one  in 
possession  of  a good  series  of  specimens,  for  it  is  practically  impossible  to  distinguish 
one  from  another  with  the  aid  of  the  existing  literature.’’  Such  a series  is  not 
available  to  the  present  writer  but  the  following  points  may  be  mentioned:— 

(a)  Selenaria  nitida  Maplestone  (1909,  p.  271,  pi.  77,  fig.  8)  is  a firmly  established 
and  valid  species. 

( b ) Selenaria  squamosa  Tenison-Woods  (18806,  p.  29,  fig.  29)  is,  for  reasons  given 
below,  considered  to  be  a distinct  and  valid  species. 

(c)  S.  concinna  Tenison-Woods  (1880a,  p.  10,  pi.  2,  figs,  iia-c)  is  a valid  species 
distinguishable  by  its  concave  dorsal  surface  with  raised,  dichotomous  lines. 

(d)  S.  cupola  Tenison-Woods  sp.  (1880a,  p.  8,  pi.  1,  figs.  5a-c)  is  a valid  species 
marked  mainly  by  its  strongly  domed  zoaria  with  small  vibracula  and  its  concave 
dorsal  surface.  On  this  point  Stach’s  description  and  figure  (19366,  p.  63,  pi.  3, 
fig.  3)  of  Otionella  cupola  are  not  clear,  but  since  he  was  able  to  examine  Tenison- 
Woods’s  types  there  is  little  doubt  as  to  the  correctness  of  his  identifications.  Ac- 
cording to  Tenison-Woods’s  figure  of  5.  cupola,  the  species  reaches  a diameter  of 
6-5  mm.,  but  two  colonies  in  the  Canu  & Bassler  Collection  (D.  33524,  D.  33525)  from 
Muddy  Creek,  Victoria,  only  4 mm.  in  diameter,  are  clearly  conspecific  with  5.  cupola 
and  have  an  almost  trifoliate  opesia. 

(e)  S.  exigua  Tenison-Woods  (1880a,  p.  8,  pi.  2,  figs,  ya-c)  is  a synonym  of  S.  cupola 
Tenison-Woods  sp. 

(/)  S.  marginata  Tenison-Woods  (1880a,  p.  9,  pi.  2,  figs.  9 a-d)  is  rather  doubtfully 
established.  It  probably  includes  5.  squamosa  MacGillivray  (1895,  p.  48,  pi.  7, 
figs.  10-12)  {non  Tenison-Woods,  18806,  p.  29,  fig.  29)  and  Lunulites  initia  Waters 
(1883,  p.  442,  pi.  12,  fig.  8)  (cf.  Maplestone,  1904a,  p.  209). 

distribution  (of  5.  nitida ) 

Recent:  Port  Jackson,  New  South  Wales;  East  and  West  coasts  of  New  Zealand 
(Livingstone). 

Fossil:  Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass. 

SPECIMENS 

D.  36633  (Figs.  87-89).  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka 
Creek  and  Weka  Pass  Stream,  Waipara  S.D.  1 specimen.  Sent  by  B.  H.  Mason. 

D.  36634  Locality,  etc.,  as  above.  Numerous  specimens. 
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3.  Selenaria  squamosa  Tenison- Woods 

Figs.  90-94 

1880&  Selenaria  squamosa  Tenison-Woods,  p.  29,  fig.  29. 

?i883  Lunulites petaloides  d’Orbigny:  Waters,  p.  442,  pi.  12,  figs,  na-c  ( non  d’Orbigny,  1852,  p.  353, 
pi.  705,  figs.  6,  9). 

1887a  Lunulites  petaloides  d’Orbigny:  Waters,  p.  70. 

Non  1895  Selenaria  squamosa  MacGillivray,  p.  48,  pi.  7,  figs.  10-12. 

1904a  Selenaria  cupola  (Tenison-Woods):  Maplestone,  p.  210  {pars). 

19366  Selenaria  squamosa  Tenison-Woods:  Stach,  p.  63. 

type.  In  New  Zealand  Geological  Survey  Collection.  Not  available  for  examina- 
tion. Wanganui,  Castlecliffian  [Upper  Pliocene] : Shakespeare  Cliff,  Wanganui. 
diagnosis.  Selenaria  with  entire  opesia.  Vibracula  isolated  or  in  short  rows, 


Figs.  90-92.  Selenaria  squamosa  Tenison-Woods. 

Fig.  90.  D.  36635.  Dorsal  view  of  zoarium,  showing  the  occluded  orifices  of  the  periancestrular  zooecia 
and  the  irregularly  scattered  vibracula. 

Fig.  91.  D.  36635.  Details  of  zooecia  and  vibraculum.  Note  the  occluded  orifice  of  the  lower  left-hand 
zooecium. 

Fig.  92.  D.  36645.  A small,  stellate  zoarium,  probably  immature,  showing  the  ancestrula  with  its  orifice 
partially  occluded. 

the  proximal  opesia  covered  by  a cribriform  structure.  Dorsal  surface  deeply  concave 
with  radiating  grooves. 

description.  Zoarium  depressed-conical  in  shape,  reaching  a diameter  of  5-5  mm. 
and  a height  of  2-2  mm.  Dorsal  surface  deeply  concave,  furrowed  by  radiating 
grooves  between  which  are  small  pores. 

Zooecia  oval,  truncated  proximally  by  the  adjacent  zooecia,  arranged  irregularly 
though  probably  in  spiral  form,  distinctly  separated  laterally  by  vibracular  channels 
and  distally  by  high  walls.  Opesia  subcircular  or  oval,  longer  than  wide,  the  proximal 
lip  often  straight.  Opesiae  of  non-functional  zooecia  closed  by  a rounded,  calcareous 
tubercle  or  lamina.  Frontal  cryptocyst  tuberculate,  depressed  proximally  but  rising 
all  round  the  opesia  to  form  a peristome.  Opesiulae  not  differentiated. 
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Vibracula  arranged  in  irregular,  radiating  channels  between  the  rows  of  zooecia, 
or  scattered  haphazardly  throughout  the  zoarium,  the  proximal  opesia  covered  by  an 
open-work  cribriform  structure.  Distal  portion  asymmetrical. 

Ancestrula  of  the  same  form  and  size  as  the  remaining  zooecia. 

MEASUREMENTS 

Lz  =0-45-0-48  mm.  lz =0-30-0-35  mm. 

h0=o-n-o-i4  mm.  I0=o-io-o-i2  mm. 

remarks.  Tenison-Woods’s  material  from  Shakespeare  Cliff,  Wanganui,  was 
rather  vaguely  described  and  figured  by  him  (1880&,  p.  29,  fig.  29),  but  Stach  (1936&, 
p.  63)  was  able  to  examine  the  specimens  and  reported  that  “the  vibracula  of  this 
form  have  the  large  cribriform  frontal  area  typical  of  Selenaria.”  There  seems  little 
doubt,  therefore,  that  Tenison-Woods’s  description  referred  to  the  common  species 
of  Selenaria  found  in  the  Castlecliff  beds. 

In  the  ancestrular  region  of  the  colony  of  this  species  there  is  strong  evidence  of 
spiral  growth,  and  it  is  not  usual  to  find  any  but  single  vibracula  until  the  younger 
peripheral  area  is  reached,  when  the  zooecia  take  up  their  spoke-like  arrangement  with 
intervening  vibracular  channels.  In  mature  colonies  also  the  opesia  of  each  of  the  zooecia 
surrounding  and  including  the  ancestrular  region  is  partially  occluded  by  a calcareous 
lamina  or  tuberculate  growth  joined  usually  at  four  points  to  the  inner  walls  of  the 
opesia  by  stout  supports  (Figs.  90,  91).  This  structure  is  quite  absent  from  the 
young  functional  zooecia.  This  growth  in  the  opesiae  of  the  central  zooecia  has  been 
noted  in  many  species  of  Selenaria  and  was  first  recorded  in  “ Lunulites  petaloides, 
d’Orb.”  by  Waters  (1883,  p.  442,  pi.  12,  figs,  na-c),  who  described  it  as  a sub- 
triangular  growth  “hanging  down  inside  the  aperture  like  the  human  tonsil  in  the 
throat.’’ 

Harmer  (1926,  p.  313)  has  accurately  described  the  growth  and  formation  of  the 
occluding  mass  in  5.  hexagonalis  Maplestone  (1904a,  p.  214,  pi.  24,  fig.  5),  but  it  is 
difficult  to  understand  how  this  leads  him  to  conclude  that  the  functional  zooecia 
have  lost  the  “median  process’’  by  reduction.  In  a number  of  immature  zooecia  of 
5.  squamosa  Tenison-Woods  (e.g.  D.  36646,  Fig.  93)  the  ancestrular  zooecia  have 
their  opesiae  quite  clear  of  any  obstruction,  and  it  is  obvious  that  such  a growth  is  a 
symptom  of  old  age  in  the  zooecia.  Harmer  was  also  not  correct  in  stating  that  “in 
the  more  central  zooecia  [of  5.  hexagonalis ],  which  have  become  occluded  by  a cal- 
careous lamina,  two  opesiules  are  usually  left.”  This  is  contradicted  by  the  fact 
that  Recent  specimens  of  5.  hexagonalis  (28.9.13.80)  and  5.  squamosa  (1947.8.16.1) 
have  the  opesiae  of  the  central  zooecia  covered  by  the  transparent  chitinous  operculum 
through  which  the  occlusion  is  clearly  visible.  In  the  latter  species,  moreover,  as 
stated  above,  the  occluding  mass  is  usually  supported  at  four  points  leaving  four 
approximately  equal  openings. 

Mr  C.  A.  Fleming  has  sent  me  a number  of  Recent  specimens  (1947.8.16.1)  from 
7 miles  east  of  East  Cape  Lighthouse,  North  Island,  New  Zealand  (28  fathoms),  and 
these  are  identical  with  the  Castlecliff  fossils.  There  seems  to  be  no  reason  for 
separating  the  forms  with  radiating  vibracular  channels  from  those  with  odd,  scattered 
vibracula,  as,  individually,  the  vibracula  are  identical  in  form  in  both  cases. 
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The  four  specimens  from  Shakespeare  Cliff,  Wanganui,  in  the  Waters  Collection 
at  the  Manchester  Museum  labelled  “ Lunulites  petaloides,  d’Orb."  by  Waters,  are 
identical  with  the  specimens  from  Castlecliff  and  include  one  of  the  small  forms 
noted  below. 

The  material  from  Port  Stephens,  New  South  Wales,  which  Waters  (18876,  p.  201, 
pi.  5,  fig.  11)  identified  as  S.  concinna  Tenison-Woods,  is  closely  related  to  the  present 
species. 

At  four  Castlecliff  localities  (4013,  4103,  4104,  and  4140)  there  occur  small  zoaria 
of  S.  squamosa  which  cannot  otherwise  be  distinguished  from  the  normal  form 
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Figs.  93,  94.  Selenaria  squamosa  Tenison-Woods.  D.  36646. 

Fig.  93.  Ancestrula  and  four  buds  showing  (at  the  proximal  end)  the  basal  kenozooecia  over  which  the 
later  zooecia  grow.  Only  one  zooecium  is  shown  with  frontal  ornamentation. 

Fig.  94.  The  valve  of  the  lamellibranch  ( 1 Scalpomactra)  with  the  ancestrular  colony  of  S.  squamosa  shown 
in  Fig.  93. 


described  above.  This  is  not  surprising  since  both  forms  occur  together  at  localities 
4103  and  4104.  The  zoaria  are  flat  and  discoidal,  or  stellate  in  very  young  colonies 
(e.g.  D.  36645,  Fig.  92),  and  reach  a diameter  of  2*8  mm.  and  a height  of  1-5  mm.  In 
zooecial  characters  they  agree  exactly  with  5.  squamosa.  A very  interesting  colony 
(D.  36646,  Figs.  93,  94)  encrusts  a tiny  lamellibranch  shell  (?  Scalpomactra) . It  con- 
sists of  the  ancestrula  with  four  zooecia  given  off  from  its  distal-lateral  borders.  At 
each  end  of  the  ancestrula  there  is  a vibraculum,  the  one  at  the  proximal  end  ap- 
parently being  a portion  of  a very  large  heterozooecium  which  envelops  the  whole  of 
the  proximal  region  of  the  ancestrula.  These  lateral  extensions  of  the  vibraculum 
are  quite  clearly  covered  later  by  younger  zooecia  and  extend  to  the  dorsal  surface 
where  they  appear  as  large  chambers  separated  by  grooves. 

In  another  encrusting  specimen  (D.  36912)  the  colony  has  spread  over  the  outer 
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surface  of  a small  lamellibranch  shell  and,  on  reaching  the  edge  of  the  latter,  keno- 
zooecial  cells  have  developed  and  extended  inwards  over  the  inner  surface  of  the 
lamellibranch.  This  is  an  excellent  illustration  of  what  normally  happens  to  the 
more  common  sand-grain  or  pebble  nucleus. 

The  specimens  from  Petane  in  the  Jelly  Collection  at  the  Manchester  Museum  are 
rather  worn  but  are  closely  similar  to  the  large  form  of  5.  squamosa. 

The  differences  between  the  small  form  of  5.  squamosa  and  S.  nitida  Maplestone 
have  already  been  noted  (p.  144). 

DISTRIBUTION 

Recent:  New  Zealand  waters;  ? Australia. 

Fossil:  Wanganui,  Castleclifhan  [Upper  Pliocene]:  Castlecliff;  Shakespeare  Cliff. 
[Pliocene] : Napier  (Waters) ; Petane. 

SPECIMENS 

D.  36644  N.Z.G.S.  Loc.  4021,  Castlecliff  CU6.  Numerous  specimens. 

D.  36649  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  1 specimen  (small  form). 

D.  36641-36643,  D.  36645  (Fig.  92)  (small  form),  D.  36646  (Figs.  93,  94)  (encrusting  form), 
D.  36912  (encrusting  form).  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2c.  6 specimens. 

D.  36647  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2C.  Numerous  small  forms. 

D.  36635  (Figs.  90,  91),  D.  36636,  D.  36650  (small  form).  N.Z.G.S.  Loc.  4104,  Castlecliff  CU2a. 
3 specimens. 

D.  36648  N.Z.G.S.  Loc.  4140,  Castlecliff  CU2a.  1 small  form. 

D.  36637-36640  N.Z.G.S.  Loc.  4027,  Castlecliff  CUid.  4 specimens. 

All  the  above  specimens  were  collected  by  C.  A.  Fleming  and  are  large  (normal) 
forms  unless  otherwise  stated. 

OTHER  MATERIAL 

Base  of  Shakespeare  Cliff,  Wanganui.  4 specimens  (1  small  form).  Slide  labelled  “ Lunulites  petal- 
oides,  d’Orb.”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Petane.  3 specimens.  Slide  labelled  ‘‘Lunulites  petaloides  d’O.”  by  Jelly.  Jelly  Collection,  Man- 
chester Museum. 

Division  PSEUDOSTEGA 

Pseudostega  Levinsen,  1909,  pp.  90,  207;  Harmer,  1926,  p.  190;  Silen,  1942a,  pp.  53,  55,  56. 

diagnosis.  Encrusting,  or  free,  erect,  either  jointed  or  unjointed  Anasca  cha- 
racterized by  the  presence  of  a concealed  ovicell  with  an  independent  orifice  ( endo - 
toichal  ovicell  of  Levinsen,  1909,  pp.  vi,  65).  Cryptocyst  well-developed.  Opesia 
restricted  to  the  orifice  only.  No  spines  present.  Avicularia  vicarious  or  adventitious. 

remarks.  Silen  (1942a,  p.  56)  considers  the  Division  Pseudostega  to  be  the  most 
developed  part  of  his  Section  Cryptocystidea  and  to  have  evolved  from  a Membrani- 
poridan  ancestor  ( Callopora ) through  Onychocella  and  the  Coelostega. 

Family  ASPIDOSTOMATIDAE 

Genus  Aspidostoma  Hincks 

Aspidostoma  Hincks,  1881a,  p.  159;  Harmer,  1926,  p.  323  (cum  lit.))  Bassler,  1935,  p.  51 ; Uttley, 
1949,  p.  169. 

genotype  (by  monotypy).  Aspidostoma  crassum  Hincks,  1881a,  p.  160,  pi.  10, 
figs.  6,  6a.  Recent:  Patagonia  = Eschar  a gigantea  Busk,  1854,  p.  91,  pi.  119,  fig.  3. 
Recent : Patagonia. 
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diagnosis.  Zoarium  bilamellar-foliaceous ; or  encrusting;  or  free,  erect,  vin- 
cularian.  Cryptocyst-ridge  surrounding  the  orifice  distally,  sometimes  with  a pro- 
jecting lobe  on  either  side  of  the  orifice.  Median  process  forming  a frontal  lip  depressed 
proximally,  with  a more  or  less  everted  edge ; on  either  side  of  it  an  emargination  or 
opesiule.  Avicularia  vicarious  or  adventitious.  Ovicells  immersed  in  the  distal 
zooecium.  Post-oral  shelf  generally  present. 

remarks.  The  following  two  species  are  the  first  records  of  Aspidostoma  from  the 
New  Zealand  area  (apart  from  those  described  by  Uttley,  1949,  pp.  169-171,  while 
this  work  was  in  the  press),  though  the  genus  has  been  found  in  Recent  seas  of  the 
Patagonian  region  and  in  the  Australian  Miocene.  Bassler  (1935,  p.  51)  records  its 
geological  range  from  Cretaceous  to  Recent. 


1.  Aspidostoma  turricula sp.  nov. 

Figs.  95-99 


holotype.  D.  36651.  Landon,  Whaingaroan  [Lower  Oligocene] : MacDonald’s 
Quarry,  Trig.  T,  Oamaru  S.D.  Free,  erect  specimen,  2*3  mm.  in  length.  Sent  by 
B.H.  Mason. 

diagnosis.  Free,  erect  Aspidostoma  in  thick,  curved  rami  with  4-  to  6-serial 
zooecia  on  one  side  only.  Opesiular  notches  faint.  Cryptocyst-ridge  prominent. 


Figs.  95-99.  Aspidostoma  turricula,  sp.  nov. 

Fig.  95.  Paratype,  D.  36652.  Ovicelled  zooecium  showing  the  transverse  opening  of  the  entotoichal 
ovicell. 

Fig.  96.  Holotype,  D.  36651.  Portion  of  ramus  showing  arrangement  of  zooecia  on  the  ventral  surface. 
There  are  no  marginal  avicularia  in  this  portion. 

Fig.  97.  Paratype,  D.  36653.  Four  zooecia,  the  upper  left-hand  one  with  an  ovicell.  Note  the  openings 
of  the  marginal  avicularia. 

Fig.  98.  Paratype,  D.  36652.  Dorsal  view  of  ramus. 

Fig.  99.  Paratype,  D.  36652.  Lateral  view  of  ramus  showing  curvature. 

Ovicell  large,  deeply  immersed.  Avicularia  immersed,  opening  at  the  distal  margin 
of  the  outermost  zooecia. 

1 Lat.,  turricula,  "a  minaret,”  in  allusion  to  the  appearance  of  the  zoarium. 
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description.  Zoarium  free,  erect,  semicircular  in  cross-section,  the  ramus  curved 
gently  along  the  longitudinal  axis,  convex  dorsally. 

Zooecia  pyriform,  arranged  in  salient  horizontal  rows  on  the  curved  faces  of  the 
half-cylinder,  4-  to  6-serial,  distinctly  separated  by  furrows,  the  outer  zooecium  at 
each  end  of  a row  placed  obliquely.  Orifice  semicircular  with  faint  opesiular  notches 
at  the  proximal  corners.  Frontal  cryptocyst  convex,  imperforate,  minutely  granular 
or  tuberculate,  channelled  laterally  on  the  proximal  side  of  the  opesiular  notches. 
Cryptocyst-ridge  tuberculate,  generally  rising  more  than  half-way  down  the  zooecium 
on  each  side  and  curving  round  the  orifice,  the  distal  margin  less  raised  than  the 
lateral  parts,  also  continuing  proximally  to  complete  the  curve.  Gymnocyst  de- 
pressed, smooth,  slightly  convex.  Polypide-tube  indistinct,  marked  laterally  by 
two  narrow,  shallow  depressions  of  the  hypostegia,  the  lip  of  the  tube  not  everted. 

Avicularia  small,  vicarious,  placed,  when  present,  at  the  inner  distal-lateral 
margin  of  each  outermost  zooecium  in  the  horizontal  rows,  the  opesia  elliptical,  the 
rostrum  slightly  raised  and  directed  obliquely. 

Ovicells  large,  entotoichal,  deeply  immersed  in  the  distal  zooecium,  the  independent 
orifice  flanked  by  a pair  of  prominent  mounds  on  the  cryptocyst-ridge. 

Dorsal  surface  of  zoarium  curved  longitudinally,  slightly  convex,  with  small  pits, 
the  two  outermost  zooecia  of  each  row  growing  back  to  back  and  diverging  distally 
with  a shallow,  median  furrow  between. 

MEASUREMENTS 

Lz =0-45-0-53  mm.  lz=o-40  mm.  (approx.) 

hr  = o-09-o-n  mm.  lr=o-i5-o-i8  mm. 

Width  of  branch  (maximum)  =1-4  mm. 

remarks.  The  zoarial  form  of  this  species  and  the  following  one,  A.  curvatum 
Uttley,  is  rather  peculiar  in  that  the  zooecia  open  on  one  face  only.  This  may  best 
be  described  as  “semi-vincularian.” 

The  zooecia  are  very  constant  in  shape  and  aspect  with  the  cryptocyst-ridge 
forming  a “penthouse-like  projection”  above  the  orifice  [cf.  Busk’s  description  of 
A.  {Eschar a)  giganteum,  1854,  P-  91]-  It  is,  perhaps,  a slight  exaggeration  to  say 
that  the  cryptocyst-ridge  originates  about  half-way  down  the  zooecium  because  a 
faint  continuation  of  the  ridge  can  be  discerned  completing  the  curve  proximally  and 
forming  a post-oral  shelf  which  encloses  the  frontal  cryptocyst  area  in  an  elliptical 
wall.  Beyond  this  is  the  depressed,  proximal  gymnocyst  giving  each  row  its  salient 
appearance. 

The  avicularia  are  not  constant  and  occur  only  on  a few  of  the  outermost  zooecia. 
The  rigours  of  fossilization  have  obliterated  most  of  the  details  of  the  rostrum  and 
it  is  impossible  to  say  in  which  direction  it  was  directed.  Broken  ovicelled  zooecia 
show  the  ovicell  occupying  a large,  deep  chamber  separated  from  the  zooecial  cavity 
by  a thick,  vertical  wall. 

I am  unable  to  discover  any  other  species  of  Aspidostoma  at  all  similar  to  A. 
turricula. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru;  All  Day  Bay. 


ASPIDOSTOMA — A . TURRICULA 
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SPECIMENS 

D.  36651  (Fig.  96).  Holotype  (see  above). 

D.  36575.  D-  36652  (Figs.  95,  98,  99),  D.  36653  (Fig.  97),  D.36654  Paratypes.  Base  of  Kakanui 
Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  4 specimens.  Sent  by 
B.  H.  Mason. 

D.  36982  Paratype.  Base  of  Kakanui  Limestone,  Campbells  Beach,  All  Day  Bay.  Collected 
by  J.  Marwick. 


2.  Aspidostoma  curvatum  Uttley 

Figs.  1 00-102 

1949  Aspidostoma  curvatum  Uttley,  p.  170,  pi.  39,  fig.  5 [erroneously  stated  as  pi.  29  on  p.  170]. 

holotype.  Canterbury  Museum,  Christchurch,  New  Zealand,  specimen  figured 
by  Uttley,  1949,  pi.  39,  fig.  5.  Landon,  Whaingaroan  [Lower  Oligocene]:  Kakanui 
Limestone,  Everett’s  Quarry,  Kakanui,  North  Otago. 

diagnosis.  Free,  erect  Aspidostoma  with  thick  rami  composed  of  pairs  of  zooecia 
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Figs.  100-102.  Aspidostoma  curvatum  Uttley.  D.  36655. 

Fig.  100.  Ventral  view  of  ramus  showing  arrangement  of  zooecia  and  avicularia. 

Fig.  101.  Single  zooecium  showing  the  everted  lip  of  the  cryptocyst.  An  avicularian  opening  appears  in 
the  bottom  left-hand  corner. 

Fig.  102.  Dorsal  view  of  ramus.  An  extraneous,  encrusting  fragment  is  also  seen. 


alternating  from  one  side  to  the  other  of  the  median  line.  Ovicell  deeply  immersed, 
obscure.  Avicularia  placed  over  the  oblique  lateral  zooecia. 

description.  Zoarium  free,  erect,  subcylindrical,  the  rami  usually  curved 
longitudinally,  concave  frontally. 

Zooecia  pyriform,  arranged  in  pairs  facing  in  one  direction  only,  each  pair  inclined 
to  one  side  of  the  ramus  alternately,  distinctly  separated  by  wide,  deep  furrows. 
Orifice  semicircular,  restricted  proximally  by  a broad  polypide-tube  with  an  everted, 
strongly  concave  lip.  Opesiulae  prominent.  No  oral  shelf.  Frontal  cryptocyst 
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flattened,  slightly  depressed,  finely  granular,  perforate.  Cryptocyst-ridge  tuber- 
culate,  very  thick,  not  very  prominent,  originating  proximahy  about  half-way  along 
the  zooecium  and  passing  round  the  distal  margin,  the  ridge  thinner  on  the  side 
occupied  by  the  avicularium. 

Avicularia  large,  vicarious,  placed  distahy  to  and  on  the  inner  side  of  the  outer 
zooecium  of  each  pair,  the  broad,  rounded  rostrum  directed  obliquely  distahy.  Opesia 
rounded  distally,  sharply  triangular  proximahy  with  a wide  oral  shelf. 

Ovicells  entotoichal,  deeply  immersed  in  the  distal  zooecium. 

Dorsal  surface  of  ramus  convex,  pitted,  without  furrows. 

MEASUREMENTS 

Lz  = 0-62-0-68  mm.  12=0-45-0-48  mm. 

hr =0-12-0-14  mm.  lr =0-20-0-22  mm. 

Width  of  ramus  (maximum)  =1-3-1 -4  mm. 

remarks.  This  species  is  easily  recognized  by  its  regular  form  and  the  develop- 
ment and  arrangement  of  the  zooecia.  Each  pair  consists  of  one  (inner)  zooecium 
oriented  directly  distally  and  placed  slightly  to  one  side  of  the  median  axis  of  the 
ramus;  and  another  (outer)  placed  beside  the  first  but  on  the  opposite  side  of  the 
median  axis,  and  oriented  obliquely  outwards.  The  avicularian  chamber  is  a con- 
stant feature  associated  with  the  outer  zooecium  of  each  pair.  Ovicehs  are  rarely 
found  but  are  quite  typical  of  the  family,  with  the  calcareous  plate  which  separates 
their  cavity  from  that  of  the  zooecium  visible  in  broken  specimens.  In  association 
with  the  ovicells  and  occasionally  on  non-ovicelled  zooecia,  the  cryptocyst-ridge  is 
interrupted  distally,  the  two  sides  of  the  ridge  terminating  as  large  tubercles. 

The  species  is  distinguished  from  A.  otway ense  Maplestone  (1911,  p.  280,  pi.  47, 
fig.  35),  from  Cape  Otway,  Victoria  (?  Janjukian— [Lower  Miocene]),  which  is  irregular 
in  its  vincularian  form  and  does  not  possess  avicularia. 

A.  air  ense  Maplestone  (1902*2,  p.  71,  pi.  7,  figs.  16,  16*2),  from  the  Aire  Coastal 
Beds,  Victoria  (?  Janjukian — [Lower  Miocene]),  appears  to  have  a similar  zoarial  form 
but  the  zooecia  are  much  prolonged  distally  by  an  acuminate  process  and  the  ovicell 
is  globose  and  ornamented. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene]  : Kakanui;  Oamaru; 
All  Day  Bay. 

SPECIMENS 

D.  36655  (Figs.  100-102),  D.  36656-36661  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry, 
Trig.  T,  Oamaru  S.D.  7 specimens.  Sent  by  B.  H.  Mason. 

D.  36972  Base  of  Kakanui  Limestone,  Campbells  Beach,  All  Day  Bay.  1 specimen.  Collected 
by  J.  Marwick. 

Genus  CRATEROPORA  Levinsen 

Crateropora  Levinsen,  1909,  pp.  171,  173;  Canu  & Bassler,  1920,  p.  259;  Harmer,  1926,  p.  327; 

Canu  & Bassler,  1929,  p.  162;  Bassler,  1935,  p.  81. 

genotype  (by  monotypy).  Crateropora  falcata  Levinsen,  1909,  p.  173,  pi.  6, 
fig.  i<2.  Recent:  Locality  unknown.  Specimen  encrusting  Tridacna. 


CRATEROPORA 
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diagnosis.  Zoarium  unilamellar  or  encrusting.  Zooecia  arranged  in  distinct, 
longitudinal  rows,  with  a well-marked  cryptocyst -ridge.  Horizontal  porous  crypto- 
cyst occupying  the  greater  part  of  the  frontal  surface,  extending  completely  round 
the  distal  end  of  the  oral  arch,  not  surrounded  proximally  and  laterally  by  a post-oral 
shelf.  Polypide-tube  broad,  incomplete  basally,  the  frontal  lip  usually  everted  and 
reflected.  Avicularia  vicarious,  but  tending  to  become  adventitious  in  some  species. 
Ovicell  immersed  in  the  next  distal  zooecium,  entotoichal. 

remarks.  Ovicells  have  not  so  far  been  discovered  in  the  genotype,  but  Levinsen 
placed  Crateropora  in  the  Aspidostomatidae  because  of  its  characteristic  polypide- 
tube.  It  should  be  noted  that  his  definition  of  the  Aspidostomatidae  (1909,  p.  170) 
included  “ hyperstomial  ooecia,”  though  he  clearly  implied  ovicells  with  an  indepen- 
dent orifice  when  he  described  those  of  Aspidostoma  giganteum  Busk  sp.  (1854,  p.  91, 
pi.  119,  fig.  3)  as  having  “a  rather  small  opening.” 

Canu  & Bassler  (1920,  p.  252)  followed  Levinsen’s  definition  of  the  family  and 
emphasized  the  presence  of  a hyperstomial  ovicell  without  any  reference  to  its 
independent  orifice.  This  led  them  in  1929  (p.  161)  to  remove  Crateropora  from  the 
Aspidostomatidae  to  the  Setosellidae,  since  Harmer  (1926,  pp.  331,  333)  had  dis- 
covered entotoichal  ovicells  in  two  new  species  (C.  exp  ansa  and  C.  foraminata ) from 
the  East  Indies.  This  transfer  was  made  in  spite  of  the  fact  that  Harmer  (1926,  p. 
322)  had  carefully  pointed  out  the  independent  orifice  of  the  ovicells  in  the  Aspido- 
stomatidae. The  same  remarks  apply  to  the  genus  Lagarozoum  Harmer  (1926, 
p.  325),  which,  considered  as  a synonym  of  Entomaria  Duvergier  (1921,  p.  150),  was 
transferred  with  Crateropora  to  the  Setosellidae  by  Canu  & Bassler  (1929,  p.  163). 

Since  Crateropora  is  now  known  to  possess  ovicells,  the  distinction  between  it  and 
Aspidostoma  is  very  slight  indeed.  The  only  real  difference  found  in  the  fossil  state 
is  the  absence  of  a post-oral  shelf  in  Crateropora. 


Crateropora  muralis / sp.  nov. 

Fig.  103 

1882a  Steganoporella  patula  (Waters)  Waters,  p.  265,  pi.  9,  fig.  31  {non  Micropora  patula  Waters, 
1881,  p.  326). 

holotype.  D.  3662.  Pareora,  Otaian  [Middle  Oligocene]:  “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  Unilamellar  speci- 
men. Sent  by  B.  H.  Mason. 

diagnosis.  Unilamellar  or  encrusting  Crateropora  with  the  frontal  lip  of  the 
polypide-tube  not  strongly  everted.  Cryptocyst-ridge  very  prominent.  Ovicell 
small,  deeply  immersed  in  the  distal  zooecium.  Frontal  cryptocyst  coarsely  perforate. 

description.  Zoarium  unilamellar,  probably  encrusting. 

Zooecia  oblong,  longer  than  wide,  arranged  alternately  in  longitudinal  rows,  dis- 
tinctly separated  by  shallow  grooves.  Orifice  semicircular,  the  proximal  lip  restricted 
by  a broad  polypide-tube  with  slightly  everted  frontal  lip.  Distal  margin  formed  by 
a prominent,  inverted,  U-shaped  cryptocyst-ridge  originating  at  varying  distances 

1 Referring  to  the  wall-like  cryptocyst-ridge. 
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from  the  proximal  end  of  the  zooecium  on  either  side,  its  surface  covered  with  small 
tubercles.  Oral  shelf  narrow.  Frontal  cryptocyst  flat,  with  numerous,  large  pores. 

Avicularia  doubtful. 

Ovicells  small,  entotoichal,  deeply  immersed  in  the  distal  zooecium  and  covered 
by  the  frontal  cryptocyst  of  the  latter,  the  orifice  situated  on  the  distal  side  of  the 
zooecial  orifice.  Cryptocyst-ridge  of  the  ovicelled  zooecium  slightly  interrupted 
distally. 

Basal  surface  of  zoarium  smooth,  with  lines  of  zooecia  separated  by  shallow 
furrows,  the  distal  wall  of  each  zooecium  showing  as  a curved  partition,  convex 
distally. 

MEASUREMENTS 

Lz  = 0-80-0-85  mm-  lz  = 0-50-0-55  mm. 

hr =0-11-0-13  mm.  lr =0-22-0-26  mm. 

remarks.  The  lip  of  the  polypide-tube  is  only  slightly  everted  and  the  lateral 

recesses  are  not  pronounced.  The  ovicell, 
when  present,  appears  as  a slight  up-arching 
of  the  proximal  end  of  the  distal  zooecium 
and  may  easily  be  overlooked.  Crateropora 
does  not  normally  bear  very  distinctive 
avicularia  and,  if  originally  present,  they  are 
likely  to  be  obliterated  by  fossilization  owing 
to  their  fragility. 

There  is  very  close  agreement  between  the 
Tarakohe  Quarry  fossils  and  the  specimen 
from  Mt  Gambier,  South  Australia,  described 
and  figured  by  Waters  (1882a,  p.  265,  pi.  9, 
fig.  31)  as  Steganoporella  patula  (D.  32960, 
Tenison-Woods  Coll.),  though  the  latter  differs 
in  having  a more  strongly  everted  lip  to  the 
polypide-tube.  The  specimens  from  both 
localities  are  marked  by  the  very  strong 
cryptocyst-ridge  which  extends  proximally  for 
a considerable  distance.  This  distinguishes 
them  from  the  original  Micropora  patula  Waters  (1881,  p.  326)  from  Curdies  Creek, 
South-West  Victoria,  which  Waters  described  as  having  the  “Zooecia  distinct,  divided 
by  a scarcely  raised  thin  border  . . That  species  is  represented  in  the  Geological 
Department  collections  from  Curdies  Creek  by  a specimen  (D.  36513 — labelled 
“ Micropora  patula  Waters”  by  Waters)  which  corresponds  exactly  with  his  descrip- 
tion and  which  I here  choose  as  the  lectotype  of  Crateropora  patula  (Waters) . It  very 
closely  resembles  C.  foraminata  Harmer  (1926,  p.  333,  pi.  22,  figs.  16-18),  a Recent 
species  from  the  Dutch  East  Indies,  and  the  ovicelled  zooecia  are  provided  with  the 
paired  fenestrae  in  the  distal  end  of  the  lateral  cryptocyst  as  in  that  species. 

The  contrast  between  C.  muralis  and  C.  patula  is  very  clearly  seen  in  three  speci- 


Fig.  103.  Crateropora  muralis,  sp.  nov.  Holo- 
type,  D.  36662.  The  bottom  right-hand 
zooecium  is  ovicelled. 
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mens  (D.  35491,  Canu  & Bassler  Coll.)  from  the  Balcombian  [Middle  Miocene]  of 
Balcombe  Bay,  Victoria,  two  of  which  belong  to  the  former  species  (mounted  on  the 
right)  and  the  other  to  C.  patula  (mounted  on  the  left). 

I believe  that  “ Steganoporella  patula,  Waters”  of  MacGillivray  (1895,  p.  54,  pi.  6, 
figs.  19,  20)  is  yet  another  species  of  Crateropora  and  probably  not  two  species  as  sug- 
gested by  Levinsen  (1909,  p.  174).  The  beaded,  crenulate  margins  and  the  large, 
asymmetrical,  spatulate  avicularia  are  clearly  seen  in  a specimen  from  the  Balcombian 
[Middle  Miocene]  of  Muddy  Creek,  Victoria  (D.  33486,  Canu  & Bassler  Coll.).  No 
ovicelled  zooecia  are  present  and  I am,  therefore,  unable  to  confirm  Canu  & Bassler’s 
statement  (1929,  p.  163)  that  the  ovicell  figured  by  MacGillivray  (1895,  pi.  6,  fig.  20) 
is  a monstrosity.  MacGillivray’s  species  appears  to  be  closely  related  to  C.  cucullata 
Thornely  sp.  (1905,  p.  111,  plate,  fig.  1),  which  has  a strongly  everted  frontal  lip  to  the 
polypide-tube  and  a very  prominent  ovicell. 

distribution.  Balcombian  [Middle  Miocene]:  Balcombe  Bay;  Muddy  Creek, 
Victoria.  (? Balcombian  [Middle  Miocene]):  Mt  Gambier,  South  Australia.  Pareora 
[Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36662  (Fig.  103).  Holotype  (see  above). 

D.  36663  Paratype.  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Waitapu  S.D.  1 uni- 
lamellar specimen.  Sent  by  B.  H.  Mason. 

Family  CELLARIIDAE 

Genus  CELLARIA  Ellis  & Solander 

Cellaria  Ellis  & Solander,  1786,  p.  18  {pars)]  Harmer,  1923,  p.  301;  Harmer,  1926,  p.  334  {cum 
syn.)]  Bassler,  1935,  p.  67;  Osbum,  1940,  p.  382;  Marcus,  1940,  p.  156. 

Cellaria  “Lamouroux”:  Canu  & Lecointre,  1927,  p.  46. 

genolectotype  (chosen  by  Harmer,  1923,  p.  301).  Eschar  a fistulosa  Linnaeus, 
1758,  p.  804.  Recent:  Europe. 

diagnosis.  Zoarium  free,  erect,  cylindrical,  typically  jointed,  but  occasionally 
unjointed,  the  zooecia  hexagonal,  pentagonal,  or  diamond-shaped  in  outline,  opening 
all  round  the  internodes.  Body-cavities  pear-shaped,  produced  proximally  into  a 
narrow,  tubular  portion  reaching  the  distal  part  of  the  orifice  of  the  preceding 
zooecium.  Opesia  greatly  reduced,  scarcely  larger  than  the  orifice,  the  distal  margin 
semicircular,  the  convex  proximal  border  formed  by  a small  median  process,  at  the 
sides  of  which  are  a pair  of  condyles,  sometimes  accompanied  by  a second  pair  of 
distally  situated  teeth.  Avicularia  with  undivided  opesia,  or  with  opesiulae  separated 
from  it.  Ovicells  entotoichal,  generally  inconspicuous  in  frontal  view.  (After 
Harmer,  1926,  p.  335.) 

KEY  TO  THE  SPECIES  OF  CELLARIA  DESCRIBED  HERE 

1.  Avicularia  acuminate 2. 

Avicularia  quadrate  or  pentagonal 4.  C.  adamantina,  sp.  nov. 

2.  Avicularia  symmetrical 3. 

Avicularia  interzooecial,  asymmetrical 3.  C.  contigua  MacGillivray 

3.  Internodes  stout,  long.  Avicularian  mandible  broad 1.  C.  immersa  (Tenison-Woods) 

Internodes  slender,  short.  Avicularian  mandible  long  and  slender 2.  C.  tenuirostris  (Busk) 
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i.  Cellaria  immersa  (Tenison- Woods) 

Figs.  104,  105,  106B,  107 

1865  Salicornaria  marginata  (Munster)  Stoliczka,  p.  150,  pi.  20,  figs.  11-13  (won  Glauconome  mar- 
ginata  Munster  in  Goldfuss,  1829,  p.  ioo,  pi.  36,  fig.  5). 

1873  Salicornaria  malvinensis  Busk:  Hutton,  p.  91  ( non  Busk,  1852&,  p.  18,  pi.  63,  figs.  1,  2). 

1880&  Salicornaria  immersa  Tenison-Woods,  p.  27,  fig.  27. 

1887a  Cellaria  malvinensis  (Busk):  Waters,  p.  45. 

1898  Cellaria  malvinensis  (Busk) : Hamilton,  pp.  194,  197. 

1904  Cellaria  malvinensis  (Busk):  Waters,  p.  37  ( pars ),  pi.  8,  fig.  5 (now  pi.  2,  figs.  10 a-b  =Sali- 
cornaria  malvinensis  Busk,  1852 b,  p.  18,  pi.  63,  figs.  1,  2). 

Non  1908  Cellaria  malvinensis  (Busk):  Canu,  p.  269,  pi.  4,  figs.  3,  4. 

type.  Probably  in  the  New  Zealand  Geological  Survey  Collections.  The  present 
identification  is  based  on  a Recent  specimen  from  Otago  Heads,  New  Zealand,  50 
fathoms  (1947.3.24. 1).  Collected  by  C.  A.  Fleming. 
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Fig.  104.  Cellaria  immersa  (Tenison-Woods).  1947. 3. 24.1.  Recent:  Otago  Heads,  New  Zealand.  Portion 
of  ramus. 

Fig.  105.  Cellaria  immersa  (Tenison-Woods).  D.  36665.  Details  of  a zooecium  and  an  avicularium. 

Fig.  106.  A.  Cellaria  malvinensis  (Busk).  Lectotype,  54.11. 15. 255.  Orifice. 

B.  Cellaria  immersa  (Tenison-Woods).  1947.3.24. 1.  Recent:  Otago  Heads,  New  Zealand.  Orifice. 
Fig.  107.  Cellaria  immersa  (Tenison-Woods).  D.  36664.  Lateral  view  (left)  and  plan  of  a ramus  bearing 
two  small  fused  buds.  Note  the  enlarged  zooecia  between  the  buds  on  the  summit. 


diagnosis.  Cellaria  with  long  internodes.  Orifice  with  prominent  median  tongue 
and  lateral  teeth.  Frontal  cryptocyst  depressed,  tuberculate,  punctate.  Avicularium 
with  powerful,  acuminate,  symmetrical  mandible.  Ovicelled  internodes  not  swollen. 

description.  Zoarium  free,  erect,  internodes  cylindrical,  dichotomously  branch- 
ing, ovicelled  portions  not  swollen. 

Zooecia  hexagonal  or  rhomboidal  in  outline,  arranged  in  regular  transverse  rows, 
separated  by  thick,  raised,  beaded  walls.  Orifice  lunate,  bordered  distally  by  a slightly 
raised  rim,  the  distal  margin  slightly  flattened,  the  proximal  lip  with  an  external, 
median,  tongue-like  projection  flanked  by  a pair  of  stout  denticles.  Frontal  cryptocyst 
depressed,  tuberculate,  and  finely  punctate. 

Avicularia  vicarious,  rather  larger  than  the  zooecia,  with  a broad,  sub-triangular 
rostrum  with  markedly  concave  sides  directed  distally  and  reaching  the  distal-lateral 
angles  of  the  adjacent  zooecia.  Rostrum  scarcely  raised  above  the  general  level  of 
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the  internode.  Opesia  small,  oblong,  in  a depressed  area,  with  prominent,  lateral 
condyle-ridges. 

Ovicells  entotoichal,  inconspicuous  in  frontal  view. 


MEASUREMENTS 

Lz =0-25-0-29  mm.  lz  = 0-22-0-24  mm. 

hr=o-o5-o*o6  mm.  lr=o-09-o-i2  mm. 


remarks.  The  material  from  the  Leda  Marls  of  the  Conway  River1  [?  Miocene], 
which  Tenison-Woods  (18806,  p.  27,  fig.  27)  described  and  figured  as  Salicornaria 
immersa,  is  not  available  for  examination,  and  unfortunately  his  figure  of  a single 
zooecium  is  of  little  value.  However,  three  specimens  from  the  “Recent  Tertiary, 
New  Zealand,  ’’  which  belong  to  the  species  here  described,  are  mounted  on  a slide  in 
the  J.  W.  Gregory  Collection  at  the  Museum  of  Zoology,  Cambridge,  and  are  labelled 
by  Miss  Jelly  “ Cellaria  immersa  Ten. -Woods.”  Again,  in  the  Waters  Collection  at  the 
Manchester  Museum,  there  is  a slide  containing  several  specimens  labelled  by  someone 
unknown  “C.  immersa  T.  Woods,  N.Z.”  and  later  “ Cellaria  malvinensis,  B.”  by 
Waters. 

This  is  by  far  the  commonest  species  of  Polyzoa  in  the  Weka  Pass  material,  but 
it  also  occurs  commonly  in  most  of  the  younger  faunules,  including  many  from  Recent 
samples  taken  off  the  New  Zealand  coast.  The  internodes  are  generally  found  as 
long,  slender  rods  which  reach  a length  of  20  mm.  In  Recent  specimens  the  jointing 
of  the  internodes  is  nodulate,  though  fusion  does  occasionally  take  place  giving  rigid 
off-shoots.  A fragment  of  the  Weka  Pass  material  (D.  36664)  has  the  basal  ends  of 
two  branches  fused  to  its  upper  end.  Between  them  the  two  zooecia  are  very  much 
larger  than  normal.  They  curve  over  the  top  of  the  main  internode  towards  each 
other  from  either  side  and,  though  the  orifice  of  each  is  in  the  same  position  relative 
to  the  proximal  end  of  the  zooecium,  the  distal  portion  is  greatly  expanded  laterally 
and  distally  and  the  two  zooecia  meet  in  a single  straight  wall  (Fig.  107). 

Normally,  the  zooecia  are  very  regular  in  development  and  no  case  has  been 


found  of  “hexagon  shift,”  i.e.  from  transverse 


to  longitudinal 


rows, 


as  is  sometimes  seen  in  other  species  of  Cellaria  [e.g.  C.  malvinensis  (Busk)  from 
Marion  Island — 99.7.1.1619,  Busk  Coll.].  Earlier  writers  such  as  MacGillivray  (1895, 
p.  29)  were  inclined  to  believe  that  the  arrangement  of  the  hexagons  was  a constant 
feature  for  a given  species,  but  this  is  now  known  to  be  incorrect  (cf.  Hastings,  1947, 
p.  234,  text-fig.  2). 

The  orifices  of  the  ovicells  are  generally  circular,  but  an  examination  of  Recent 
material  shows  that  the  ovicells  of  the  younger  zooecia  appear  to  have  transversely 
elliptical  or  semicircular  openings. 


1 Tenison-Woods  records  this  as  “Nelson”  which  was  correct  at  the  time  of  his  publication.  The 
Conway  River  now  marks  the  boundary  of  Marlborough  and  Canterbury  Provinces.  Dr  Marwick  writes 
that  the  “Leda  Marls”  at  Conway  River  are  probably  the  “Grey  Marls”  of  the  Geological  Survey  and 
overlie  the  Weka  Pass  Stone  (Duntroonian  [Lower  Oligocene]).  He  thinks  that  these  Marls  are  probably 
much  younger  (?  Taranaki  [Upper  Miocene]),  but  without  a definite  locality  it  would  be  unwise  to  give 
a more  precise  opinion. 
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Hutton  (1873,  p.  gi)  seems  to  have  been  the  first  to  recognize  the  close  affinities 
of  this  common  New  Zealand  species  with  C.  malvinensis  (Busk)  from  the  East  Falk- 
lands  and  the  Patagonian  Shelf.  The  resemblance  is,  however,  superficial,  as 
examination  of  Busk’s  specimens  and  associated  material  readily  shows.  There  are 
a number  of  small  but  important  differences. 

This  involves  choosing  a lectotype  of  C.  malvinensis  (Busk) , for  there  are  two  speci- 
mens labelled  by  him  “Salicornaria  malvinensis — Falkland  Is.”  in  the  Darwin 
(H.M.S.  “Beagle”)  Collection.  Although  the  first  (54.11. 15. 254)  is  labelled  “PL  63, 
65  (bis),”1  it  does  not  correspond  with  Busk’s  figures,  for  its  avicularia  are  of  the 
type  figured  by  him  in  C.  farciminoides  (18526,  pi.  64,  fig.  1)  and  the  internodes  are 
articulated  by  tubulate  joints.  Slide  54.11. 15. 255,  on  the  other  hand,  corresponds 
in  every  way  with  Busk’s  description  and  figure  (18526,  p.  18,  pi.  63,  figs.  1,  2)  and 
I,  therefore,  choose  it  as  the  lectotype  of  C.  malvinensis  (Busk). 

C.  immersa,  however,  differs  from  this  in  possessing: 

(а)  a punctate  frontal  cryptocyst  with  small  tubercles ; 

(б)  an  orifice  which  is  rather  flattened  distally ; 

(c)  a tongue  on  the  proximal  lip  of  the  orifice  with  stout  lateral  teeth 

(Fig.  106B) ; 

(d)  an  avicularium  longer  and  more  sharply  pointed,  with  prominent,  lateral, 

condyle-ridges  in  the  opesia,  its  rostrum  scarcely  raised; 

(e)  markedly  longer  internodes  with  inconspicuous,  nodulate  joints. 

In  Recent  specimens  of  C.  immersa  (e.g.  1947. 3. 24.1),  the  proximal  edge  of  the 
operculum  is  strongly  curved  and  sinuate  whilst  that  of  C.  malvinensis  is  almost 
straight. 

Waters  (1904,  p.  37)  had  discerned  differences  between  the  New  Zealand  form 
and  that  from  the  Patagonian  region,  and  considered  that  the  former  should  be 
regarded  as  a variety  of  C.  malvinensis. 

A comparison  of  the  apertural  ratios  (i.e.  hr/lr)  of  C.  malvinensis  and  C.  immersa 
was  made,  but,  though  the  results  showed  large  differences  between  the  fossil  speci- 
mens of  the  latter  species  from  Weka  Pass  and  those  of  Recent  C.  malvinensis  from 
the  East  Falklands,  these  differences  were  not  constant  or  marked  when  measurement 
of  the  Recent  material  from  New  Zealand  was  undertaken. 

There  can  be  little  doubt  that  this  is  the  species  from  the  Parnell  Grit  (Greensand) 
beds  of  Altonian  [Lower  Miocene]  age  at  Orakei  Bay,  Auckland,  identified  by 
Stoliczka  (1865,  p.  150,  pi.  20,  figs.  11-13)  as  “ Salicornaria  marginata  Miinst.  sp.” 
and  described  by  him  as  “kommt  sehr  haufig  vor.” 

Material  from  6-12  fathoms  at  Twofold  Bay,  New  South  Wales,  sent  by  Mr  C.  A. 
Fleming,  is  largely  composed  of  this  species.  It  may,  therefore,  have  occurred  fossil 
in  the  Australian  Miocene  beds  in  view  of  Waters’s  statement  (1913,  p.  497)  that  “The 
forms  from  Curdies  Creek  which  I considered  to  be  malvinensis  have  since  been 
separated  by  MacGillivray  as  C.  contigua,  but  the  fossils  from  Bairnsdale  and  New 
Zealand  are  C.  malvinensis .” 

1 Dr  Hastings  has  told  me  that  Busk’s  labelling  of  specimens  with  figure  identifications  is  no  indi- 
cation of  the  authenticity  of  the  specimens. 
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The  specimen  from  the  Patagonian  [Miocene]  of  Punta  Borja,  Argentina,  de- 
scribed by  Canu  (1908,  p.  269)  as  C.  malvinensis,  is  neither  Busk’s  species  nor  the 
present  one,  for  it  possesses  a large  median  denticle  in  the  orifice  and  an  avicularium 
with  a large,  rounded  opesia. 

DISTRIBUTION 

Recent:  New  Zealand  waters;  Twofold  Bay,  New  South  Wales. 

Fossil:  Wanganui,  Castlecliffian  [Upper  Pliocene]:  Castlecliff;  Shakespeare  Cliff. 
[Pliocene]:  Napier;  Petane;  Waipukurau  (Waters).  Wanganui,  Nukumaruan  [Middle 
Pliocene] : Mangamako  Horizon,  Hunterville.  Taranaki,  Tongaporutuan  [Upper  Mio- 
cene] : Makaramu  Stream,  Makuri  S.D. ; ? Conway  River.  Southland,  Waiauan 
[Middle  Miocene]:  Weka  Pass;  Dovedale  Stream.  Southland,  Altonian  [Lower 
Miocene]:  Orakei  Bay,  Auckland  [Stoliczka).  Pareora,  Otaian  [Middle  Oligocene]: 
Tarakohe  Quarry. 

SPECIMENS 

D.  36672  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  Numerous  specimens. 

D.  36668,  D,  36669  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2C.  2 specimens. 

D.  36666,  D.  36667  N.Z.G.S.  Loc.  4104,  Castlecliff  CU2a.  2 specimens. 

All  Castlecliff  specimens  were  collected  by  C.  A.  Fleming. 

D.  32496  Napier.  2 specimens.  Slide  labelled  “Cellaria  malvinensis  B.”  by  Jelly.  Hincks 
Collection. 

D.  1406,  D.  1407  Petane.  7 specimens.  Slides  labelled  " Cellaria  malvinensis  Busk”  by  Vine. 
Vine  Collection. 

D.  36915,  D.  36916  N.Z.G.S.  Loc.  3094,  Mangamako  Horizon,  Hunterville.  Numerous  specimens. 
Collected  by  J.  Marwick. 

D.  36913,  D.  36914  N.Z.G.S.  Loc.  1309.  Fine,  argillaceous  sandstone  near  head  of  Makaramu 
Stream,  north  side,  Makuri  S.D.  2 specimens.  Collected  by  P.  G.  Morgan. 

D.  36664  (Fig.  107),  D.  36665  (Fig.  105).  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junc- 
tion of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 specimens.  Sent  by 
B.  H.  Mason. 

D.  36670  Locality,  etc.,  as  above.  Numerous  specimens. 

D.  36671  Blue,  muddy  sands,  coast  north  of  mouth  of  Dovedale  Stream,  North  Canterbury. 
7 specimens.  Collected  by  B.  H.  Mason. 

D.  36673  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D. 
Numerous  specimens.  Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Shakespeare  Cliff,  Wanganui.  Slide  labelled  “Cellaria  malvinensis,  B.”  by  Waters.  Waters  Col- 
lection, Manchester  Museum. 

New  Zealand.  5 specimens.  Slide  labelled  “C.  immersa  T.  Woods,  N.Z.”  by  ? ; and  “Cellaria  mal- 
vinensis, B.”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Petane.  3 specimens.  Slide  labelled  “C.  malvinensis  B.”  by  Jelly.  Jelly  Collection,  Manchester 
Museum. 

Napier.  Slide  labelled  “Cellaria.  Miss  Jelly  Coll.  Newer  Miocene”  by  Waters.  Jelly  Collection, 
Manchester  Museum. 

“Recent  Tertiary,  New  Zealand.”  3 specimens.  Slide  labelled  “Cellaria  immersa  Ten-Woods” 
by  Jelly.  J.  W.  Gregory  Collection,  Museum  of  Zoology,  Cambridge. 

2.  Cellaria  tenuirostris  (Busk) 

Figs.  108-110 

18526  Salicornaria  tenuirostris  Busk,  p.  17  ( pars ) {non  pi.  63,  fig.  4 =5.  bicornis  Busk,  1852a,  p.  366). 

1880  Cellaria  tenuirostris  (Busk)  MacGillivray,  p.  50,  pi.  49,  figs.  3,  3 a,  3 b {I non  fig.  3c). 

1898  Cellaria  tenuirostris  (Busk) : Hamilton,  p.  194. 

1929  Cellaria  tenuirostris  (Busk):  Livingstone,  p.  71. 

1947  Cellaria  tenuirostris  (Busk):  Hastings,  p.  226,  pi.  3,  figs.  A,  B {cum  syn.). 
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lectotype  (chosen  by  Hastings,  1947,  p.  22 7).  54.11. 15. 253.  Recent:  Bass 

Strait,  45  fathoms.  Busk  Collection. 

diagnosis.  Slender,  straight  Cellaria  with  prominent  cryptocyst-ridges  con- 
verging to  a point  or  running  parallel  proximally.  Proximal  lip  of  orifice  with  a 
strong  median  tongue  and  stout  lateral  denticles.  Avicularia  symmetrical  with 
long,  slender,  acuminate  rostra.  Ovicelled  portions  of  internodes  not  swollen. 

description.  Zoarium  very  slender,  internodes  cylindrical,  straight  or  slightly 
curved,  the  ovicelled  portions  not  swollen. 

Zooecia  hexagonal,  longer  than  wide,  arranged  quincuncially  in  regular,  transverse 
rows,  4-  to  5-serial,  distinctly  separated  by  walls  surmounted  by  a salient  thread. 
Orifice  semicircular,  highly  arched  distally,  the  proximal  lip  with  a large,  rounded, 
median  tongue  flanked  by  a pair  of  strong  denticles.  Frontal  cryptocyst  depressed, 


108  109  no 


Figs.  108-110.  Cellaria  tenuirostris  (Busk). 

Fig.  108.  D.  36674.  Portion  of  a ramus  showing  the  prominent  cryptocyst-ridges  which  converge 
proximally.  Note  the  broad,  distal  margin  of  the  ovicelled  zooecium. 

Fig.  109.  D.  36676.  Avicularium. 

Fig.  no.  D.  36676.  A zooecium  with  depressed  frontal  cryptocyst  inside  the  ridges  which  converge 
before  reaching  the  proximal  margin. 

/ 

punctate,  surrounded  by  an  elongate-oval  cryptocyst-ridge  converging  on  both  sides 
to  a point  proximally,  or  running  parallel. 

Avicularia  vicarious,  with  long,  slender,  acutely  pointed  rostrum,  slightly  raised 
distally  into  a hook.  Opesia  elongate-elliptical,  with  a pair  of  strong  lateral  condyles 
near  the  proximal  end. 

Ovicells  entotoichal.  Ovicelled  zooecia  broad  and  ogival  at  the  distal  extremity. 
MEASUREMENTS 

Lz  = 0-35-0-38  mm.  lz  = 0-18-0-24  mm. 

hr =0-05-0*06  mm.  lr =0-07-0*08  mm. 

remarks.  The  specimens  are  well-preserved  and  easily  identified  by  their  slender 
habit  and  by  the  prominent  apertural  tongue  and  lateral  teeth.  The  cryptocyst- 
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ridges  are  not  quite  so  prominent  in  the  Weka  Pass  material  as  in  specimens  from 
other  localities  and  they  converge  and  unite  at  a distance  from  the  proximal  margin 
(Fig.  no).  In  this  feature  they  differ  also  from  the  lectotype  of  C.  tenuirostris 
(Busk),  in  which  the  cryptocyst-ridges  come  acutely  to  a point  proximally  or  run 
parallel  for  a short  distance  before  reaching  the  boundaries  of  the  zooecia.  The 
closing  of  the  cryptocyst -ridge  curve  is  a feature  of  C.  scoresbyi  Hastings  (1947,  p.  229, 
pi.  4,  figs.  A-D),  an  Antarctic  species  very  closely  related  to  C.  tenuirostris  but  which 
has  its  frontal  cryptocyst  only  slightly  depressed  and  its  orifice  considerably  more 
removed  from  the  distal  cryptocyst-ridge.  Hastings  (1947,  p.  229)  states  that  the 
main  difference  from  C.  tenuirostris  lies  “chiefly  in  the  presence  of  a median  longi- 
tudinal sclerite  in  the  mandible,”  C.  tenuirostris  having  a marginal  sclerite.  On  the 
other  hand,  it  is  possible  that  the  Weka  Pass  specimens  may  belong  to  C.  ovicellosa 
Stoliczka  sp.  (1865,  p.  151,  pi.  20,  figs.  9,  9 a,  10),  a species  from  the  Orakei  Bay 
Greensand  of  Altonian  [Lower  Miocene]  age,  about  which  there  is  some  doubt  in  the 
absence  of  reliable  material.  However,  if  one  accepts  Maplestone’s  figure  (1900a, 
p.  166,  pi.  18,  fig.  12)  of  the  species,1  the  Weka  Pass  material  differs  in  not  having 
diamond-shaped  zooecia  and  in  having  much  less  obscure  cryptocyst-ridges.  The 
nature  of  the  avicularium  in  C.  ovicellosa  is  not  known. 

The  Castlecliff  and  Mangamako  specimens  are  all  somewhat  eroded  but  they  show 
fairly  clearly  the  open  cryptocyst-ridges  at  the  proximal  end.  The  ovicelled  zooecia 
are  generally  widely  arched  along  the  distal  margin  and  are  of  quite  a different  shape 
from  the  regularly  hexagonal  non-ovicelled  zooecia  (Fig.  108). 

Livingstone’s  description  (1929,  p.  71)  of  his  specimens  from  New  Zealand  waters 
indicates  that  he  had  the  same  species  before  him. 

DISTRIBUTION 

Recent:  Bass  Strait;  New  South  Wales;  Victoria;  Bonin  Islands  (Silen,  1938, 
pp.  285,  353,  as  C.  boninensis) ; New  Zealand  (Livingstone). 

Fossil:  Wanganui,  Castlecliffian  CU2c,  CU3  [Upper  Pliocene]:  Castlecliff. 
Wanganui,  Nukumaruan  [Middle  Pliocene] : Mangamako  Horizon,  Hunterville. 
Pliocene  and  Miocene  of  Victoria  (Crespin,  1943,  p.  86,  as  C.  divaricata  Busk  sp.). 
Southland,  Waiauan  [Middle  Miocene] : Weka  Pass.  (?  Balcombian  [Middle  Mio- 
cene]) : Mt  Gambier,  South  Australia.  Pareora,  Otaian  [Middle  Oligocene] : Tara- 
kohe  Quarry. 

SPECIMENS 

D.  36674  (Fig.  108),  D.  36675  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  2 specimens.  Collected  by 
C.  A.  Fleming. 

D.  36678  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2C.  1 specimen.  Collected  by  C.  A.  Fleming. 

D.  36917,  D.  36918  N.Z.G.S.  Loc.  3094,  Mangamako  Horizon,  Hunterville.  2 specimens.  Col- 
lected by  J.  Marwick. 

D.  36676  (Figs.  109,  no),  D.  36677  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction 
of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 specimens.  Sent  by  B.  H. 
Mason. 

D.  36927-36930  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu 
S.D.  Numerous  specimens.  Sent  by  B.  H.  Mason. 

1 Hastings  (1947,  p.  223)  has  shown  that  some  Australian  specimens,  originally  identified  as  C.  ovi- 
cellosa, are  more  correctly  referred  to  C.  bicornis  Busk  sp.  (1852a,  p.  366). 
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3 . Cellaria  contigua  MacGillivray 

Fig.  hi 


1881  Cellaria  malvinensis  (Busk)  Waters,  p.  321,  pi.  14,  fig.  3 [non  Salicornaria  malvinensis  Busk, 
1852 5,  p.  18,  pi.  63,  figs.  1,  2). 

1883  Cellaria  malvinensis  (Busk) : Waters,  p.  433. 

1895  Cellaria  contigua  MacGillivray,  p.  28,  pi.  3,  figs.  18,  18a. 

1900a  Cellaria  contigua  MacGillivray:  Maplestone,  p.  165,  pi.  18,  fig.  11. 

19045  Cellaria  contigua  MacGillivray:  Maplestone,  p.  193. 

1904  Cellaria  “ contingua”  MacGillivray:  Waters,  p.  38. 

1913  Cellaria  contigua  MacGillivray:  Waters,  p.  497. 

19365  Cellaria  contigua  MacGillivray:  Stach,  p.  62. 


lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  14535. 
Balcombian  [Middle  Miocene]:  Schnapper  Point.  Slide  labelled  “Type.  Cellaria 

contigua  McG.  Tert.  Pol.  Viet.  T.R.S.V.  1895  PI.  Ill 
Fig.  18.  Fossil  Schnapper  Point.”  MacGillivray 

Collection. 

diagnosis.  Cellaria  with  vicarious,  acuminate 
avicularia  placed  obliquely  between  the  lines  of 
zooecia.  Orifice  arched  distally,  with  obscure  lateral 
denticles  on  the  proximal  lip.  Ovicelled  portions  of 
internodes  not  swollen. 

description.  Zoarium  free,  erect,  internodes  cylin- 
drical, the  ovicelled  portions  not  swollen. 

Zooecia  hexagonal,  the  distal  wall  rounded,  arranged 
quincuncially  in  longitudinal  rows,  distinctly  separated 
by  thick,  raised  walls,  10-  to  12-serial.  Orifice  semi- 
circular, placed  at  the  distal  end  of  the  zooecium,  highly 
arched  distally,  the  proximal  lip  bearing  a pair  of  strong 
but  obscure  lateral  denticles  and  a small  median  tongue. 
Frontal  cryptocyst  deeply  depressed  at  the  centre  of  the 
zooecium,  rising  sharply  to  the  orifice. 

Avicularia  vicarious,  diamond-shaped,  about  half  the  length  of  a zooecium,  placed 
irregularly  and  rather  obliquely,  with  elongate-ovate  opesia,  and  a short,  narrow, 
triangular,  somewhat  raised  rostrum. 

Ovicells  entotoichal,  with  semicircular  orifices. 


o 

Fig.  hi. 


Gillivray. 
of  ramus. 


Q5mm. 

Cellaria  contigua  Mac- 
D.  36684.  Portion 


MEASUREMENTS 

Lz  = o-43-o-45  mm.  lz=o*20-o-22  mm. 

hr=o*o6-o-o8  mm.  ^ = 0-07-0-09  mm. 

remarks.  The  material  is  well-preserved  and  readily  identified  with  Waters’s 
material  from  Curdies  Creek,  S.W.  Victoria  (D.  1965,  D.  1198),  and  Muddy  Creek, 
Victoria  (D.  32854,  Bracebridge  Wilson  Coll.),  described  by  him  (1881,  p.  321;  1883, 
p.  433)  as  C.  malvinensis  (Busk).  MacGillivray  (1895,  p.  28)  pointed  out  that  this 
identification  was  incorrect  and  introduced  the  new  name  C.  contigua  for  the  species, 
which  occurs  fossil  at  a large  number  of  localities  in  Australia  (Maplestone,  19046, 
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p.  193).  The  three  fossil  specimens  from  Australia  enumerated  above  are  rather  more 
stoutly  built  and  14-  to  16-serial,  and  the  frontal  cryptocyst  is  more  strongly  de- 
pressed, but  in  all  other  characters  the  Oamaru  fossils  correspond  closely  with  them. 
The  most  significant  features  are  the  rounded  distal  margins  of  the  zooecia  and  the 
asymmetrically  placed  avicularia. 

Maplestone  (1901,  p.  183,  pi.  23,  fig.  2)  introduced  a variety  coriensis  of  this 
species  for  material  from  the  Janjukian  [Lower  Miocene]  of  Corio  Bay,  Victoria,  in 
which  the  interzooecial  avicularia  are  as  long  as  the  zooecia  and  are  oriented  longi- 
tudinally instead  of  obliquely  as  in  C.  contigua. 

It  is  doubtful  whether  var.  unguiculata  Canu  (1904,  p.  8,  pi.  2,  fig.  17),  from  the 
Tertiary  of  Patagonia,  which  is  stated  to  have  avicularia  like  those  of  true  C.  contigua 
but  “tres  saillantes  superieurement,’’  is  really  distinct.  As  noted  above,  the  rostra 
of  some  of  the  Oamaru  fossils  are  somewhat  raised. 

The  species  has  not  so  far  been  found  in  New  Zealand  at  any  horizon  above  that 
at  MacDonald’s  Quarry,  Oamaru  (Whaingaroan  [Lower  Oligocene]). 

distribution.  Pliocene  and  Miocene  of  Australia.  [Upper  Oligocene] : Torquay 
Bore,  Victoria  (Stach).  Landon,  Whaingaroan  [Lower  Oligocene]:  Oamaru. 

SPECIMENS 

D.  36684  (Fig.  iii),  D.  36685-36688  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig. 

T,  Oamaru  S.D.  5 specimens.  Sent  by  B.  H.  Mason. 


4.  Cellaria  adamantina / sp.  nov. 

Fig.  112 

holotype.  D.  36689.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Specimen  2-3  mm.  in 
length.  Sent  by  B.  H.  Mason. 

diagnosis.  Slender  Cellaria  with  small,  quadrate  avicularia  placed  in  the  lines 
of  zooecia.  Cryptocyst-ridges  prominent,  converging  proximally  and  distally  but 
not  uniting.  Orifice  semicircular  with  small,  lateral  denticles  on  the  proximal  lip. 
Ovicelled  portions  of  internodes  probably  swollen. 

description.  Zoarium  free,  erect,  internodes  cylindrical. 

Zooecia  hexagonal,  arranged  quincuncially  in  longitudinal  rows,  distinctly 
separated  by  thick  walls,  10-serial.  Orifice  semicircular,  placed  in  the  distal  third 
of  the  zooecium  at  a distance  from  the  distal  margin,  with  a slight  rim  and  a small, 
salient,  proximal  tongue,  flanked  by  a pair  of  small,  lateral  denticles.  Frontal 
cryptocyst  depressed  proximally  and  bounded  laterally  by  a pair  of  strong,  longitudinal 
cryptocyst-ridges  which  run  parallel  along  the  central  part  of  the  zooecium  and  con- 
verge but  scarcely  meet  at  both  ends. 

Avicularia  small,  quadrate  or  pentagonal  in  outline,  placed  in  the  longitudinal 
rows  of  zooecia,  opesia  quadrate. 

Ovicells  entotoichal,  orifices  semicircular. 


1 Lat.,  adamas,  “a  diamond,”  in  allusion  to  the  faceted  appearance  of  the  zooecia. 
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MEASUREMENTS 

Lz =0-30-0-35  mm.  lz =0-20-0-23  mm. 

hr  = 0-05-0-06  mm.  lr =0-07-0-09  mm. 

remarks.  There  appears  to  be  some  swelling  of  the  internode  at  the  ovicelled 
portion  though  it  is  not  possible  to  confirm  this  because  the  single  specimen  is  very 
small.  This  species  is  distinguished  by  its  very  small,  interzooecial  avicularium  and 
its  very  prominent,  lateral  cryptocyst-ridges  level  with  the  zooecial  walls.  Between 
these  ridges  and  the  median  corners  of  the  hexagons  are  small,  deep,  triangular 
depressions.  The  cryptocyst,  too,  is  depressed  more  proximally  than  centrally. 
One  zooecium  with  a large,  rounded,  frontal  opening  probably  marks  the  place 

through  which  the  chitinous  joint  of  another  segment 
passed. 

C.  adamantina  differs  from  C.  punctata  Busk  sp. 
(1852a,  p.  366)  [ = C.  gracilis  Busk  sp.  (18526,  p.  17,  pi.  63, 
fig.  3)]  from  Cumberland  Island,  Queensland,  which  has 
a large,  vicarious  avicularium  and  an  ovicell  the  opening 
of  which  is  occluded  by  a median  plate. 

C.  australis  MacGillivray  sp.  (1880,  p.  48,  pi.  49, 
figs.  1,  1 a-e),  from  Port  Phillip,  Victoria,  has  a similar 
type  of  avicularium  but  is  a much  stouter  species  without 
cryptocyst-ridges  along  the  frontal  wall. 

A somewhat  larger  species  from  the  Pleistocene  of 
Santa  Monica,  California,  with  similar  cryptocyst-ridges 
and  a small,  quadrate,  interzooecial  avicularium,  was 
described  as  C.  fissurifera  by  Canu  & Bassler  (1923,  p.  83, 
pi.  34,  figs.  15-18).  The  orifice  of  the  ovicell,  however, 
is  an  elongate  slit  and  the  avicularium  is  elongated  longitudinally. 
distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 


Fig.  112.  Cellaria  adamantina,  sp. 
nov.  Holotype,  D.  36689. 
Portion  of  ramus. 


SPECIMEN 

D.  36689 


(Fig.  112).  Holotype  (see  above). 


Genus  MELICERITA  Milne-Edwards 

Melicerita  Milne-Edwards,  1836a,  p.  347;  Bassler,  1935,  p.  145  ( non  Melicerita  Jullien,  1888,  p.  67 
=Cellaria  Ellis  & Solander). 

Melicertina  Ehrenberg,  1839,  tab.  2,  facing  p.  120. 

Ulidium  Wood,  1844,  p.  17. 

? Later  eschar a d’Orbigny,  1852,  p.  345. 

Cellaria  “Lamouroux”:  MacGillivray,  1895,  p.  27  [pars). 

Mesostomaria  Canu  & Bassler,  1927a,  p.  5 ; Canu  & Bassler,  1929,  p.  175. 

PPseudocellaria  Livingstone,  1928,  p.  42. 

genotype  (by  monotypy).  Melicerita  charlesworthii  Morris,  1843,  p.  41  = “Meli- 
cerite  de  Charlesworth ” of  Milne-Edwards,  1836a,  p.  347,  pi.  12,  fig.  19.  Pliocene: 
[Coralline]  Crag,  Sudbourne,  England. 

diagnosis.  Zoarium  formed  of  narrow,  bilamellar,  ligulate  fronds.  Zooecia 
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hexagonal,  Cellarian  in  appearance  and  arrangement.  Orifice  usually  with  a pair  of 
distal  denticles,  the  proximal  lip  often  with  a broad,  median  plate.  Avicularia 
vicarious,  usually  confined  to  the  margins  of  the  fronds,  where  they  form  wing- 
like extensions  between  the  rows  of  zooecia,  occasionally  not  marginal.  Ovicells 
entotoichal. 

remarks.  Milne-Edwards  clearly  defined  the  genus  with  its  characteristic,  trans- 
verse arrangement  of  the  zooecia  and  its  bilamellar  growth.  It  is  difficult,  therefore, 
to  understand  why  Canu  & Bassler  (1927a,  p.  5)  found  it  necessary  to  introduce  a new 
genus  Mesostomaria,  especially  as  their  later  figures  of  the  genus  (1929,  p.  176,  text- 
fig.  50)  are  labelled  “Mesostomaria  ( Melicerita ) . . .”  The  only  noticeable  difference 
in  the  genotype  of  Mesostomaria,  M.  strictoramae,  is  the  apparent  lack  of  denticles  in 
the  orifice. 

Melicerita  has  been  recorded  from  the  Cretaceous  of  France  and,  with  the  exception 
of  the  Eocene,  from  all  the  Tertiary  systems  in  various  parts  of  the  world.  It  has 
living  representatives  in  the  warm  waters  of  the  Pacific. 

Melicerita  angustiloba  Tenison- Woods 

Fig.  1 13 

i860  Melicerita  angustiloba  Busk,  p.  261  ( nomen  nudum). 

1862  Melicerita  angustiloba  "Busk”  : Tenison-Woods,  p.  73,  fig.  4. 

1865  Melicerita  angustiloba  "Busk”:  Tenison-Woods,  p.  5,  fig.  8. 

1865  Melicerita  angustiloba  “ Busk  ” : Stoliczka,  p.  155,  pi.  20,  figs.  15,  15a,  16,  16 a,  17,  18. 

1882a  Cellaria  angustiloba  “ (Busk)  ” Waters,  p.  260,  pi.  9,  figs.  28-30. 

18826  Cellaria  angustiloba  “ (Busk)” : Waters,  p.  504. 

1883  Cellaria  angustiloba  "(Busk)”:  Waters,  p.  433. 

1895  Cellaria  angustiloba  "(Busk)”:  MacGillivray,  p.  27,  pi.  3,  figs.  16,  16 a. 

Non  1904  Cellaria  angustiloba  “ (Busk)  ”:  Canu,  p.  9,  pi.  2,  figs.  19,  20. 

1909  Cellaria  angustiloba  “(Busk)”:  Levinsen,  p.  42. 

1929  Mesostomaria  (. Melicerita ) angustiloba  “(Busk)”:  Canu  & Bassler,  p.  176,  text-fig.  50F. 

lectotype  (here  chosen).  D 32934.1  (PBalcombian  [Middle  Miocene]):  Mt 
Gambier,  South  Australia.  Specimen  2-2  x 1 mm.  Tenison-Woods  Collection.2 

diagnosis.  Melicerita  with  hook-shaped,  distal  denticles  in  the  orifice.  Avicularia 
forming  oblique,  alate  extensions  on  the  distal  sides  of  the  marginal  zooecia. 

description.  Zoarium  bilamellar,  free,  erect,  compressed,  ligulate. 

Zooecia  hexagonal,  arranged  quincuncially  in  regular,  transverse  rows,  distinctly 
separated  by  a raised,  beaded  margin,  the  marginal  zooecia  somewhat  obliquely 
placed  with  their  longitudinal  axes  directed  outwards,  their  outer  parts  wing-like. 
Orifice  depressed,  semicircular,  in  the  distal  third  of  the  zooecium,  the  proximal  lip 
with  a broad  plate  projecting  distally  and  slightly  upwards,  leaving  a pair  of  small 
lateral  opesiulae.  A pair  of  sharp,  proximally-directed  denticles,  slightly  curved 
inwards,  below  the  distal  lip  of  the  orifice.  Frontal  crypto  cyst  finely  granular,  evenly 
depressed  towards  the  centre  of  the  zooecium. 

1 I have  made  the  assumption  on  reasonably  certain  grounds  that  the  Tenison-Woods  Collection,  to 
which  this  specimen  belongs,  is  the  collection  which  Busk  (i860)  studied  and  which  became  the  property 
of  the  Geological  Society  of  London  (see  p.  5 and  Waters,  1882a,  p.  25 7).  The  specimen,  therefore, 
may  be  considered  an  original  syntype  of  M.  angustiloba  although  Busk’s  name  is  a nomen  nudum. 

2 Probably  the  specimen  described  and  figured  by  Waters  (1882a,  pi.  9,  figs.  28-30)  [see  Blake,  1902, 
p.  74  ^Geological  Society  No.  R.  14231]. 
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Avicularia  vicarious,  placed  at  the  edge  of  the  zoarium  on  the  alate  extension  of 
the  zooecium,  the  opesia  oblique  and  transversely  elliptical. 

Ovicells  entotoichal,  the  orifice  a transversely  elliptical  pore  opening  on  the  distal 
side  of  the  zooecial  orifice. 

MEASUREMENTS 

Lz =0-40-0*52  mm.  lz  =0-23-0-26  mm. 

hr =0-07-0-09  mm.  lr =0-10—0-12  mm. 

remarks.  The  zooecia  are  very  evenly  developed  and  spread  out  fan-wise  from 
the  longitudinal  axis  of  the  zoarium.  Avicularia  are  not  common  but,  where  they 

occur,  they  replace  the  wing-like  expan- 
sions of  the  marginal  zooecia. 

The  specimens  compare  very  closely 
with  the  lectotype,  and  the  small,  ligulate 
zoaria  are  about  the  same  size.  In  this 
character  they  differ  from  specimens  from 
Muddy  Creek  (D.  32856,  D.  32857,  Brace- 
bridge  Wilson  Coll.),  Balcombe  Bay  (D. 
35488,  D.  35497,  Canu  & Bassler  Coll.), 
and  Curdies  Creek,  Victoria  (D.  1964, 
Jelly  Coll.),  which  have  considerably  larger 
zoaria  (up  to  3 mm.  in  length)  and  larger 
zooecia  (Lz=o-62  mm.;  lz=o-45  mm.; 
hr=o-i2  mm.;  lr  = o-i8  mm.).  Stoliczka 
(1865,  explanation  of  plate  20)  also  noted 
this  variation  in  size  in  his  specimens  from 
Orakei  Bay,  Auckland,  and  it  does  not  appear  to  have  any  specific  importance. 

In  the  Oamaru  specimens,  the  distal  denticles  almost  fuse  with  the  proximal 
median  plate  and  thus  closely  approach  Pseudocellaria  obliqua  Thornely  sp.  (1924, 
p.  16,  text -fig.  4),  an  Antarctic  species,  though  the  latter  is  without  avicularia  so  far 
as  is  known. 

M.  acutimarginata  MacGillivray  sp.  (1895,  p.  28,  pi.  3,  fig.  17),  from  the  Victorian 
Tertiaries,  differs  in  having  a much  larger,  more  highly  arched  orifice,  its  proximal 
lip  almost  straight,  and  bearing  only  a very  small,  everted  lip  instead  of  a median 
plate.  The  zooecia  are  hexagonal  and  arranged  in  longitudinal  rows.  Avicularia 
are  unknown. 

M.  ortmanni  Canu  (1908,  p.  272,  pi.  4,  figs.  1,  2),  from  the  Patagonian  [Miocene] 
of  Punta  Borja,  Argentina,  has  a very  slight  tongue  on  the  proximal  lip  of  the  orifice, 
and  the  transversely  arranged  zooecia  are  separated  by  deep  grooves. 

distribution.  Pliocene  and  Miocene  of  Australia  (Maplestone,  1904&,  p.  193) 
and,  in  addition,  Curdies  Creek,  Victoria,  and  Mt  Gambier,  South  Australia.  South- 
land, Altonian  [Lower  Miocene] : Orakei  Bay,  Auckland  (Stoliczka).  Pareora,  Otaian 
[Middle  Oligocene] : Tarakohe  Quarry.  Landon,  Whaingaroan  [Lower  Oligocene] : 
Oamaru. 


O I.Qmm. 

Fig.  1 13.  Melicerita  angustiloba  Tenison-Woods. 
D.  36690.  Portion  of  ligulate  zoarium,  one  of  the 
marginal  zooecia  with  an  avicularian  opening. 


MELICERITA — M.  ANGUSTILOBA 


167 


SPECIMENS 

D.  36690  (Fig.  113).  “Bryozoan  Bed”  overlying Takaka  Limestone,  Tarakohe  Quarry,  Waitapu 
S.D.  1 ligulate  specimen.  Sent  by  B.  H.  Mason. 

D.  36691  Locality,  etc.,  as  above.  Numerous  specimens. 

D.  36692,  D.  36862,  D.  36943  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru 
S.D.  3 specimens.  Sent  by  B.  H.  Mason. 

Genus  SYRINGOTREMA  Harmer 

Syringotrema  Harmer,  1926,  p.  346;  Bassler,  1935,  p.  212  ( cum  syn.). 

genotype  (by  original  designation).  Syringotrema  auriculatum  Harmer,  1926, 
p.  346,  pi.  21,  figs.  22-26;  text-fig.  15.  Recent:  Java  Sea. 

diagnosis.  Zoarium  free,  cylindrical,  unjointed.  Zooecia  with  diamond-shaped, 
hexagonal,  or  pentagonal  frontal  areas  bounded  by  raised  walls.  Cryptocyst  convex 
and  little  depressed  proximally,  produced  round  the  distal  border  of  the  orifice, 
which  is  far  removed  from  the  distal  end  of  the  frontal  area.  Opesia  and  orifice 
almost  co-extensive,  surrounded  proximally  and  laterally  by  a cryptocyst-ridge 
within  which  is  a complete,  nearly  vertical,  calcareous  tube  terminating  in  the  orifice. 
Avicularia  vicarious.  Ovicells  with  a distal  hood,  on  the  proximal  side  of  which  are 
two  lateral  flaps  or  auricles.  (After  Harmer,  1926,  p.  346.) 

Syringotrema  minutum / sp.  nov. 

Fig.  1 14 

holotype.  D.  36693.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Cylindrical  specimen, 
i*8  mm.  in  length.  Sent  by  B.  H.  Mason. 

diagnosis.  Small,  slender  Syringotrema  with  distal  cryptocyst-ridges  converging 
to  a point.  Proximal  lip  of  orifice  straight  or  convex.  Cryptocyst  little  depressed 
distally. 

description.  Zoarium  small,  free,  erect,  cylindrical. 

Zooecia  small,  diamond-shaped  or  hexagonal,  arranged  quincuncially  in  horizontal 
rows,  quadriserial,  distinctly  separated  by  thick,  raised  walls.  Orifice  sub-central, 
semicircular,  with  a straight  or  slightly  convex  proximal  lip,  surrounded  by  a raised, 
beaded  rim.  Frontal  area  divided  into  two  distinct  parts  by  a high,  semicircular 
cryptocyst-ridge  with  a beaded  margin  extending  from  the  distal-lateral  boundaries 
of  the  zooecium  round  the  proximal  side  of  the  orifice,  forming  a distinct  lip  proxi- 
mally. Proximal  cryptocyst  sloping  gently  downwards  on  the  proximal  side  of  the 
cryptocyst-ridge. 

No  avicularia  or  ovicells  seen. 

MEASUREMENTS 

Lz =0*55-0*60  mm.  lz  = 0*35-0*37  mm. 

hr =0*07-0*08  mm.  lr =o*ii-o*i2  mm. 

Diameter  of  ramus =0*50  mm. 


1 Referring  to  the  size  of  the  zooecia. 
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REMARKS. 


Fig.  1 14.  Syringotrema  minutwn, 
sp.  nov.  Holotype,  D.  36693. 
Portion  of  ramus. 


DISTRIBUTION. 


This  is  the  first  fossil  and  only  the  second  known  record  of  the  genus 
Syringotrema,  which  was  discovered  in  deep  waters 
off  Java  (Kangeang  Island,  160  fathoms)  and 
Celebes  (650  fathoms).  Comparisons  with  type-material 
of  5.  auriculatum  Harmer  in  the  Museum  (28.3.6.140) 
leave  no  doubt  as  to  the  generic  identification. 
Harmer’s  species  is  much  larger  than  the  present  one 
(Lz  = 0-85-1-00  mm.;  lz  = 0-55-0-60  mm.;  hr =0-17-0*18 
mm.;  lr =0-22-0-23  mm.  Diameter  of  ramus  =0-95  mm.) 
and  has  a deeply  depressed,  concave  area  on  the 
distal  side  of  the  orifice,  which  has  a strongly  everted 
distal  lip. 

The  imperforate  cryptocyst  is  only  slightly  depressed 
into  a concave  area  on  the  distal  side  of  the  orifice, 
which  appears  to  be  the  end  of  a sub-vertical  tube 
as  in  5.  auriculatum,  “constituted  by  the  union  of 
the  oral  arch  distally  and  the  free  border  of  the 
cryptocyst  proximally”  (Harmer,  1926,  p.  347).  It  is 
very  probable  that  avicularia  are  developed  in  a similar 
manner  to  those  of  the  genotype,  namely,  singly  at  a 
bifurcation.  Ovicells  similar  to  those  of  5.  auriculatum 
would  stand  little  chance  of  survival  in  fossilization 
owing  to  their  extremely  fragile  and  delicate  nature. 
Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 


SPECIMEN 
D.  36693 


(Fig.  1 14).  Holotype  (see  above). 


Family  MEMBRANICELLARIIDAE 

Genus  OMOIOSIA  Canu  & Bassler 

Omoiosia  Canu  & Bassler,  1927a,  p.  5;  Canu  & Bassler,  1929,  p.  180;  Bassler,  1935,  p.  159. 

genotype  (by  original  designation).  Vincularia  maorica  Stoliczka,  1865,  p.  153, 
pi.  20,  figs.  8,  8a.  Southland,  Altonian  [Lower  Miocene] : Orakei  Bay,  Auckland, 
New  Zealand. 

diagnosis.  Free,  erect,  vincularian,  or  probably  bilamellar  Pseudostega  with 
large,  sub-central,  oval  opesiae  often  with  a raised  rim.  Ovicell  chamber  large, 
entotoichal.  Distal  wall  of  zooecium  bearing  a rounded  eminence  which  projects 
proximally  into  the  opesia.  Avicularia  vicarious  or  probably  adventitious. 

remarks.  This  genus  has  not  been  defined  adequately,  probably  because  the 
genotype  was  known  only  from  Stoliczka’s  description  and  figures.  Even  with  the 
further  material  now  available,  its  nature  cannot  be  regarded  as  fully  understood  but, 
at  least,  it  now  appears  very  doubtful  whether  the  genus  possesses  onychocellaria  as 
Canu  & Bassler  believed. 
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It  has  been  referred  to  the  family  Membranicellariidae  merely  for  convenience, 
since  it  appears  to  belong  to  the  Pseudostega  (by  the  nature  of  its  ovicells)  but  cannot 
be  placed  in  either  the  Aspidostomatidae  or  the  Cellariidae.  However,  it  is  not  at 
all  clearly  related  to  Membranicellaria  dubia  Busk  sp.  (1884,  p.  97,  pi.  33,  figs.  10, 
loa-c),  on  which  the  family  is  based. 


Omoiosia  maorica  (Stoliczka) 

Figs.  115,  116 

1865  Vincularia  maorica  Stoliczka,  p.  153,  pi.  20,  figs.  8,  8a. 

18806  Vincularia  maorica  Stoliczka:  Tenison-Woods,  p.  27. 

Non  1881  Membranipora  maorica  (Stoliczka)  (in  Vinculariae  forma)  Waters,  p.  325,  pi.  14,  fig.  9 
{—Membranipora  depressa  MacGillivray,  1895,  p.  37,  pi.  5,  fig.  3 =Cellepora  angulosa  Reuss,  1848, 
p.  93,  pi.  II,  fig.  10). 

1927a  Omoiosia  maorica  (Stoliczka)  Canu  & Bassler,  p.  5. 

Non  1929  Omoiosia  maorica  (Stoliczka) : Canu  & Bassler,  p.  180,  pi.  21,  fig.  10. 

holotype.  Naturhistorisches  Museum  (Geologisch-palaontologische  Abteilung), 
Vienna,  Inv.  Nr.  1865,  XLIX,  28.  Southland,  Altonian  [Lower  Miocene] : Parnell 
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Figs.  1 15,  1 16.  Omoiosia  maorica  (Stoliczka). 

Fig.  1 15.  D.  36679.  Portion  of  ramus  showing  the  tuberculate  boss  at  the  proximal  end  of  some  zooecia. 
Fig.  1 16.  D.  36680.  Two  zooecia,  the  left-hand  one  ovicelled  but  broken  to  show  the  dividing  wall 
between  the  entotoichal  ovicell  and  the  opesia  of  the  zooecial  cavity. 


Grit  (Greensand),  Orakei  Bay,  Auckland.  Specimen  figured  and  described  by 
Stoliczka  (1865). 

diagnosis.  Vincularian  Omoiosia  with  (?  adventitious)  avicularia  mounted  on  a 
circular  boss  on  the  proximal  extremity  of  the  zooecium. 

description.  Zoarium  free,  erect,  cylindrical,  vincularian. 

Zooecia  hexagonal,  regularly  arranged  quincuncially  in  longitudinal  rows,  8-serial, 
separated  by  distinctly  salient,  beaded  walls.  Orifice  (opesia)  placed  sub-centrally, 
depressed,  oval  or  subcircular  to  subquadrangular  in  shape,  wider  distally,  with  a 
slight,  raised  rim.  Distal  wall  of  orifice  with  a prominent,  thickened  process  placed 
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below  the  rim  and  jutting  proximally.  Frontal  cryptocyst  depressed,  finely  granular, 
well-developed,  surrounding  the  orifice. 

Avicularia  rare,  probably  erect,  adventitious,  mounted  on  a ring-like  boss  at  the 
proximal  extremity  of  the  zooecium. 

Ovicells  entotoichal,  occupying  a large,  concealed  chamber  on  the  distal  side  of  the 
orifice  from  which  it  is  separated  by  a thick  wall  forming  the  distal  boundary  of  the 
orifice.  Orifice  of  ovicell  small,  slit -like,  placed  distally  to  the  zooecial  orifice. 

MEASUREMENTS 

Lz =0-53-0-55  mm.  lz =0-35-0-38  mm. 

hr  = o-i6-o-i8  mm.  lr=o-i4-o-i6  mm. 

remarks.  Although  Stoliczka  gave  no  indication  of  a median  denticle  in  his 
single  specimen1  from  Orakei  Bay,  Auckland,  I feel  confident  that  the  present 
material  is  the  same  species,  as  there  is  agreement  in  every  other  detail  with  Stoliczka’s 
description.  The  peculiar  nature  of  the  ovicell  chamber  and  the  large  distal  pro- 
jection into  the  orifice  are  clearly  seen  in  a broken  specimen  (D.  36680)  from  Oamaru 
(Fig.  116).  The  ring-like  boss,  which  is  present  on  a few  zooecia,  probably  carried 
an  avicularium  or  a spine  of  some  form  (Fig.  115). 

In  some  parts  of  the  rami  of  the  Oamaru  fossils  the  zooecia  lose  their  hexagonal 
shape  and  become  ellipsoidal.  The  distal  projection  is  rather  ill-defined  but  appears 
to  form  a broad,  thick,  triangular  growth  just  below  the  distal  lip  of  the  orifice. 

The  single  specimen  (D.  36910)  from  Waimumu  S.D.  is  very  well-preserved  but 
has  no  avicularia  or  ovicells.  Its  zooecia  are  not  separated  by  such  thick,  dividing 
walls  as  those  of  the  Oamaru  material  and  it  more  closely  resembles  Stoliczka’s 
figures.  The  distal  projection  in  the  orifice  is  very  clearly  seen  and  is  lightly  tuber- 
culate  like  the  surrounding  cryptocyst. 

This  species  seems  to  be  very  closely  related  to  Cellaria  incudifera  Maplestone 
(1902a,  p.  71,  pi.  8,  figs.  17,  17a),  from  the  [Miocene]  of  Spring  Creek,  Victoria.  In 
that  species  there  is  a distal  “anvil-shaped  process  projecting  from  the  distal  end 
over  the  thyrostome.”2  In  fig.  17a,  Maplestone  shows  two  broken  zooecia  displaying 
the  large  entotoichal  ovicell  chamber  similar  to  that  of  specimen  D.  36680  (Fig.  116). 
C.  incudifera  is  represented  in  the  Museum  by  two  specimens  from  the  Janjukian 
[Lower  Miocene]  of  Torquay,  Victoria  (D.  34770,  Canu  & Bassler  Coll.),  and  differs 
from  0.  maorica  in  having  a more  prominent  distal  projection,  a less  depressed  orifice 
(opesia)  and  6-serial  rami.  These  two  specimens  also  show  a circular  perforation  on 
the  proximal  frontal  cryptocyst  which  is  probably  avicularian  in  nature  and  equivalent 
to  the  boss  seen  on  the  Oamaru  specimens  of  0.  maorica.  There  seems  very  good 
reason,  therefore,  for  regarding  Cellaria  incudifera  Maplestone  as  an  Omoiosia. 

Melicerita  elliptica  Maplestone  (1901,  p.  184,  pi.  23,  fig.  3),  a bilamellar  species 
from  the  Aire  Coastal  Beds,  Victoria  (?  Janjukian  [Lower  Miocene]),  may  also  belong 

1 Stoliczka,  p.  153:  “.  . . die  Art  ist  nur  auf  das  abgebildete  Bruchstiick,  das  sonst  ziemlich  gut 
erhalten  ist,  begriindet.” 

2 MacGillivray  (1895,  p.  2)  introduced  the  term  “thyrostome”  for  “the  opening  through  which  the 
tentacles  and  oral  extremity  of  the  polypide  are  protruded.”  The  term  has  not  been  widely  adopted 
and  is  merely  equivalent  to  the  term  “orifice”  as  defined  on  p.  34. 


OMOIOSIA — 0.  MAORICA 


171 

to  this  genus.  No  distal  projection  has  been  recorded,  but  there  is  a cucullate 
avicularium  on  the  proximal  frontal  wall  of  the  zooecium  which  has  a similar  appear- 
ance to  that  of  0.  maorica. 

Canu  & Bassler  (1929,  p.  180,  pi.  21,  fig.  10)  have  recorded  0.  maorica  from  the 
Philippines,  but  a specimen  (31.12.30.67)  in  the  Museum  named  by  them  from  the 
Sibutu  Passage  (Albatross  Stn.  5579),  which  corresponds  with  their  figure,  is  quite 
different  from  the  New  Zealand  species  as  understood  here.  The  zoarium  is  ligulate 
and  the  orifice  is  plain.  There  are  occasional  zooecia  with  a slightly  different  orifice, 
i.e.  without  a peripheral  rim,  and  these  may  be  onychocellaria  as  suggested  by  Canu  & 
Bassler. 

Two  specimens  from  Curdies  Creek,  S.W.  Victoria  (D.  1201,  D.  35985,  labelled  by 
Jelly  “ Membranipora  maorica  Stol.”),  clearly  belong  to  Onychocella  angulosa  Reuss 
sp.  (1848,  p.  93,  pi.  11,  fig.  10),  from  the  Tertiary  of  Austria-Hungary.  This  almost 
certainly  applies  also  to  Membranipora  depressa  MacGillivray  (1895,  p.  37,  pi.  5,  figs.  3, 
3a),  which  was  introduced  to  replace  the  name  given  by  Waters  to  the  Curdies  Creek 
material  incorrectly  identified  as  Stoliczka’s  species  (1881,  p.  325). 

distribution.  Southland,  Altonian  [Lower  Miocene] : Orakei  Bay,  Auckland 
(Stoliczka).  Pareora,  Hutchinsonian  [Upper  Oligocene] : Hutchinson’s  Quarry, 

Oamaru  (Tenison-Woods).  Landon,  Duntroonian  [Lower  Oligocene]:  Waimumu 
S.D.  Landon,  Whaingaroan  [Lower  Oligocene]:  Oamaru;  All  Day  Bay. 

SPECIMENS 

D.  36910  3 miles  24  chains  at  1410  from  Trig.  H,  Waimumu  S.D.  1 vincularian  specimen. 
Collected  by  R.  W.  Willett. 

D.  36679  (Fig.  115),  D.  36680  (Fig.  xx6),  D.  36681-36683  Base  of  Kakanui  Limestone,  Mac- 
Donald’s Quarry,  Trig.  T,  Oamaru  S.D.  5 vincularian  specimens.  Sent  by  B.  H. 
Mason. 

D.  36971  Base  of  Kakanui  Limestone,  Campbells  Beach,  All  Day  Bay.  Numerous  vincularian 
specimens.  Collected  by  J.  Marwick. 


Division  CELLULARINA 

Silen  (1942a)  regards  the  Cellularina  as  a diphyletic  group  developed  from  primi- 
tive Malacostegan  ancestors.  This  view  does  not  differ  in  any  great  respect  from 
that  of  Harmer  (1926)  except  that  Silen  points  out  the  probable  relations  to  the  genus 
Hiantopora  of  the  members  of  the  family  Scrupocellariidae,  all  of  which  form  a type 
of  frontal  shield  by  proliferation  of  one  or  two  marginal  spines. 

The  only  genus  considered  here  is  Caberea  Lamouroux,  one  of  the  few  Cellularines 
found  fossil. 

Family  SCRUPOCELLARIIDAE 

Genus  CABEREA  Lamouroux 

Caberea  Lamouroux,  1816,  p.  128;  Harmer,  1926,  p.  359  ( cum  lit.)]  Canu  & Lecointre,  1927,  p.  28; 

Bassler,  1935,  p.  61;  Marcus,  1940,  p.  163;  Hastings,  1943,  p.  365. 

genolectotype  (see  Harmer,  1923,  p.  300).  Caberea  dichotoma  Lamouroux, 
1816,  p.  130,  pi.  2,  figs.  A,  B,  C.  Recent:  Australasia. 


172 


TERTIARY  CHEILOSTOMATA  OF  NEW  ZEALAND 


diagnosis.  Zoarium  not  regularly  jointed,  biserial  to  pluriserial.  Zooecia  rela- 
tively short,  the  opesia  occupying  most  of  the  frontal  surface,  and  often  partially 
covered  by  a scutum.  Spines  usually  inconspicuous.  Frontal  avicularia  paired  or 
single,  the  rostrum  directed  proximally,  except  on  the  distal  side  of  an  ovicell,  where 
the  direction  is  reversed.  Marginal  avicularia  usually  small,  but  enlarged  in  some 
species.  Vibracula  very  large,  in  a double  series  on  the  basal  surface,  where  they 
generally  form  a conspicuous  median  keel.  Ovicells  relatively  short. 

Caber ea  zelandica  (Gray) 

Figs.  117-119 

1843  Selbia  zelandica  Gray,  p.  292. 

1943  Caberea  zelandica  (Gray)  Hastings,  pp.  366,  371,  figs.  20B-D  ( cum  syn.). 


neotype  (here  chosen).  33.3. 10. 1.  Recent:  Auckland,  New  Zealand.  Sinclair 
Collection.  (See  Hastings,  1943,  p.  373,  and  figs.  20  B,  C.) 

diagnosis.  Biserial  Caberea  with  frontally-flattened  rami.  Cryptocyst  not  ex- 
panding proximally,  its  edge  smooth.  Proximal  lobe  of  scutum  often  reduced. 
Frontal  avicularia  small,  marginal  avicularia  moderately  large.  Basal  vibracula 
covering  a large  part  of  the  basal  surface.  Ovicells  flattened  frontally,  the  ectooecium 
confined  to  the  border. 
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Figs.  117-119.  Caberea  zelandica  (Gray). 

Fig.  1 1 7.  D.  36695.  Dorsal  view  of  zoarium  showing  deep  vibracular  channels. 

Fig.  1 18.  D.  36697.  Biserial  ramus  showing  the  cross-bar  over  the  opesia  and  the  remains  of  scuta. 

Fig.  1 19.  D.  36694.  Details  of  ovicelled  zooecium  showing  remains  of  scutum.  The  entooecium  is 
slightly  broken. 
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description.  Zoarium  stout  but  fragile,  rami  subcylindrical,  flattened  frontally, 
biserial,  keeled  basally. 

Zooecia  quadrate,  arranged  alternately  in  longitudinal  rows,  distinctly  separated 
by  grooves,  becoming  triserial  at  a bifurcation.  Opesia  rounded-oblong,  restricted 
distally  by  the  basal  articulation  of  the  scutum.  Frontal  cryptocyst  broad,  not  ex- 
panding proximally,  almost  smooth,  sloping  gently  into  the  body-cavity.  Spines 
stout,  three  in  number,  two  at  the  outer  distal  corner  of  the  opesia,  the  other 
(peduncular)  near  the  stalk  of  the  scutum.  Scutum  raised  above  the  plane  of  the 
edge  of  the  opesia,  originating  distally  on  the  inner  side  of  the  latter,  fused  to  a stout, 
calcareous  bar  across  the  opesia,  the  distal  lobe  absent,  the  proximal  lobe  of  moderate 
extent  or  reduced. 

Avicularia  small,  frontal,  forming  a slight,  median  keel  to  the  ramus,  the  chamber 
on  the  median  zooecium  at  a bifurcation  often  markedly  enlarged.  Marginal  avi- 
cularia moderately  large,  each  situated  on  the  vibracular  chamber  beside  the  opesia, 
the  rostrum  directed  obliquely  distally. 

Vibracula  very  large,  covering  most  of  the  basal  surface,  with  long  setal  grooves. 

Ovicells  recumbent,  moderately  immersed  in  the  distal  zooecium,  with  a flattened 
frontal  surface,  the  ectooecium  confined  to  a narrow  distal  border. 

MEASUREMENTS 

Lz =0-25-0-35  mm.  lz  =0-20-0-30  mm. 

h0 =0*14-0-16  mm.  I0=o-o8-o-io  mm. 

remarks.  For  so  fragile  a species  the  material  is  very  well-preserved.  In 
most  cases  the  scuta  have  been  destroyed,  but  sufficient  of  these  structures  is  pre- 
served to  show  that  a stout,  calcareous  bar  is  present  across  the  opesia.  The  key  and 
excellent  figures  given  by  Hastings  (1943,  p.  366)  make  the  identification  easy,  and 
there  is  agreement  in  all  respects  with  the  Recent  material  of  C.  zelandica  from  New 
Zealand.  The  median  frontal  avicularia  are  frequently  absent  from  the  fossils,  but 
this  appears  to  be  of  no  consequence. 

DISTRIBUTION 

Recent:  New  Zealand;  Juan  Fernandez  (Marcus,  1921,  p.  96,  as  C.  darwinii  Busk). 

Fossil:  Wanganui,  Castlecliffian  CU2a  [Upper  Pliocene]:  Castlecliff.  Wanganui, 
Nukumaruan  [Middle  Pliocene] : Mangamako  Horizon,  Hunterville. 

SPECIMENS 

D.  36697  (Fig.  118)  N.Z.G.S.  Loc.  4140,  Castlecliff  CU2a.  1 specimen.  Collected  by  C.  A. 
Fleming. 

D.  36694  (Fig.  119),  D.  36695  (Fig.  117),  D.  36696  N.Z.G.S.  Loc.  3094,  Mangamako  Horizon, 
Hunterville.  3 specimens.  Collected  by  J.  Marwick. 

Division  CRIBRIMORPHA 

Family  ARACHNOPUSIIDAE 

remarks.  The  affinities  of  this  family  are  rather  obscure,  and  it  is  placed  in  the 
Cribrimorpha  because  its  members  possess  a frontal  shield  produced  by  the  union  of 
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modified  spines  (see  p.  178).  In  the  youthful  stages  the  zooecia  of  Arachnopusia  are 
quite  definitely  membraniporine,  but  it  is  evident  that  a genus  with  a frontal  shield 
developed  by  the  proliferation  of  spiny  processes,  and  embracing  adventitious  avi- 
cularia  with  cross-bar,  has  travelled  far  along  the  road  of  development  from  its 
membraniporidan  ancestor.  Thus  Silen  (1941,  p.  9)  regards  the  arrangement  of 
Anascan  families  in  the  scheme  of  classification  not  as  linear  but  as  a spherical  one 
with  the  Membraniporidae  at  the  centre. 

Genus  ARACHNOPUSIA  Jullien 

Arachnopusia  Jullien,  1888,  p.  62;  Levinsen,  1909,  p.  160;  Canu  & Bassler,  1920,  p.  311;  Harmer, 
1926,  p.  236;  Canu  & Bassler,  1929,  p.  120;  Bassler,  1935,  p.  48;  Osburn,  1940,  p.  366. 

Hiantopora  MacGillivray,  1895,  p.  61  ( pars );  Canu,  1908,  p.  283  (pars)]  Canu,  1911,  p.  255. 

genotype  (by  monotypy).  Lepralia  monoceros  Busk,  1854,  P-  72>  pk  93,  figs.  5,  6. 
Recent:  Cape  Horn. 

diagnosis.  Zoarium  encrusting,  or  bilamellar-foliaceous,  or  unilamellar. 
Zooecia  membraniporine  in  early  stages.  Orifice  generally  with  a stout  spine  at  one 
or  both  proximal  corners.  Frontal  shield  formed  by  the  union  of  branched  cal- 
careous processes.  Avicularia  adventitious,  of  varying  shapes  and  dispositions, 
sometimes  paired  on  the  distal  frontal  wall,  occasionally  oral,  rarely  marginal,  large, 
usually  with  complete  cross-bar.  Ovicell  hyperstomial,  closed  by  a special  operculum.1 

remarks.  Arachnopusia  was  defined  by  Jullien  as  having  a trapezoidal  aperture, 
the  two  lips  of  which  are  straight  or  nearly  straight,  with  a thick,  hollow,  jointed  spine 
on  each  side  of  the  proximal  lip.  He  also  mentioned  a readily  visible  avicularium 
and  a membraniporine  ancestrula  on  the  free  edge,  provided  with  spines. 

These  characters,  as  Hincks  (18916,  pp.  473,  479)  pointed  out  in  his  discussion  of 
A.  ( Cribrilina ) monoceros  (Busk)  and  Hiantopora  per  ox  (MacGillivray),  are  only  of 
secondary  importance  and  at  most  merely  of  specific  value.  This  synonymy  of 
Hiantopora  with  Arachnopusia  was  supported  by  MacGillivray  (1895,  p.  61),  but  he 
indicated  a real  generic  difference  without  realizing  its  significance,  namely,  the 
presence  of  communicating  tubes  between  the  zooecia  of  Hiantopora  (generally  seen 
only  in  their  membraniporine  state)  and  their  absence  in  Arachnopusia. 

Canu  (1908,  p.  283)  gave  a very  meagre  diagnosis  of  Hiantopora,  placing  it  in  the 
family  Microporellidae,  and  described  three  species.  The  first,  H.  convoluta  Canu, 
certainly  does  not  belong  to  that  genus,  whilst  H.  patagonica  Canu  and  H.  ostracites 
Canu  should  be  placed  in  Arachnopusia. 

The  genus  was  reinstated  by  Levinsen  (1909,  p.  160),  who  revised  the  diagnosis 
and  laid  stress  on  the  formation  of  its  frontal  shield  by  the  coalescence  of  “a  number 
of  branched,  originally  hollow,  later  partially  solid  spines,  which  spring  from  the 
lateral  walls”  ( = pericyst  of  Canu  & Bassler,  1929,  p.  115,  footnote).  He  also  noted 
that  the  hyperstomial  ovicell  was  covered  by  the  merging  of  adjoining  frontal  shields. 

1 Dr  Hastings  has  shown  me  an  excellent  specimen  of  Arachnopusia  monoceros  (Busk)  from  the 
Falkland  Islands  (Challenger  Stn.  315)  (87.12.9.539)  from  which  she  has  removed  the  frontal  shield  of  two 
zooecia  and  clearly  revealed  the  presence  of  two  separate  opercula,  one  closing  the  zooecial  orifice  and 
the  other  closing  the  orifice  of  the  hyperstomial  ovicell. 
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In  contrast  to  Hincks,  he  completely  denied  any  relationship  between  Hiantopora 
per  ox  and  Arachnopusia  monoceros,  but,  though  he  accepted  Jullien’s  genus  on  a 
different  basis,  he  did  not  accept  the  validity  of  the  family  Arachnopusiidae,  preferring 
to  place  Arachnopusia  in  the  Cribrilinidae,  which,  he  stated,  was  an  artificial  family. 
In  this  he  may  have  been  influenced  by  the  work  of  Neviani  (1901,  p.  174),  who  con- 
sidered that  the  definition  of  Arachnopusia  given  by  Jullien  referred  to  Cribrilina 
punctata  (Hassall),  an  invalid  selection  because  this  species  was  not  an  original 
genosyntype  of  Arachnopusia. 

During  the  examination  of  the  Weka  Pass  fauna  I have  been  struck  by  the 
resemblance  in  a number  of  characters  between  Arachnopusia  unicornis  (Hutton)  and 
Didymosella  larvalis  (MacGillivray)  (see  p.  195),  both  of  which  occur  at  this  locality. 
For  instance,  both  species  have  a coarsely  perforate  frontal  shield  in  which  a large 
avicularium  with  complete  cross-bar  is  immersed.  Moreover,  the  deep,  concave, 
basal  shelf  of  the  vestibular  ovicell  of  D.  larvalis  appears  to  be  very  similar  to  the  basal 
shelf  of  the  hyperstomial  ovicell  of  Arachnopusia  and,  like  that  of  the  latter,  is  crossed 
by  a transverse  ridge  at  or  near  its  proximal  edge.  Both  species,  when  not  heavily 
calcified,  also  exhibit  a spine-like  process  on  the  proximal  lip  of  the  orifice.  One 
very  important  feature,  however,  which  appears  to  outweigh  these  corresponding 
characters  is  the  presence  in  Recent  specimens  of  Didymosella  of  a thick,  chitinous 
ectocyst,  which  is  not  found  in  Arachnopusia.  The  mode  of  formation  of  the  frontal 
shield  appears  to  be  different  in  the  two  genera  also  (see  pp.  177,  197). 

Arachnopusia  has  been  recorded  from  the  [Oligocene]  of  Mississippi  (Canu  & 
Bassler,  1920,  pp.  31 1-3 13)  and  occurs  abundantly  in  the  Recent  seas  of  the  Southern 
Hemisphere. 

1 . Arachnopusia  unicornis  (Hutton) 

Figs.  120,  121 

1873  Eschara  unicornis  Hutton,  p.  99. 

18796  Lepralia  monoceros  Busk:  MacGillivray,  p.  27,  pi.  36,  figs.  7,  7 a,  7 b (non  Busk,  1854,  p.  72, 
pi.  93,  figs.  5,  6). 

18816  “Cribrilina  monoceros ? (MacGillivray)”  Hincks,  p.  9,  pi.  3,  fig.  6. 

1887a  Cribrilina  monoceros  (Busk) : Waters,  p.  52. 

1891  Cribrilina  monoceros  (Busk):  Hutton,  p.  106. 

1898  Cribrilina  monoceros  (Busk) : Hamilton,  pp.  196,  198. 

1909  Hiantopora  perforata  Maplestone,  p.  271,  pi.  78,  fig.  9. 

1924  Arachnopusia  monoceros  (Busk) : Livingstone,  p.  203. 

lectotype  (here  chosen).  Dominion  Museum,  Wellington,  New  Zealand,  speci- 
men labelled  “6 7”.  Recent:  New  Zealand.  Bilamellar-foliaceous  specimen. 

Hutton  Collection. 

diagnosis.  Arachnopusia  with  a moderately  wide  basal  shelf  in  the  peristomie, 
easily  visible  from  above.  Avicularia  usually  narrow  and  ligulate,  but  sometimes 
large  and  umbonate.  Ovicell  ornamented  with  small,  rounded  avicularia.  Lacunae 
in  frontal  shield  without  denticles. 

description.  Zoarium  encrusting,  or  unilamellar,  or  bilamellar-foliaceous,  or 
bilamellar-lobate . 

Zooecia  arranged  alternately  in  longitudinal,  divergent  rows,  not  distinctly 
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separated.  Orifice  trapezoidal,  rounded  distally,  transverse,  the  proximal  lip 
thickened  and  produced  into  a blunt  median  process,  often  very  convex  and  bulbous 
in  older,  highly  calcified  zooecia.  A stout,  oral  spine-base  in  one  proximal  corner  of 
the  orifice.  Oral  shelf  moderately  wide  with  a beaded,  thickened,  rounded  lip  and  a 
prominent,  straight,  transverse  ridge  a short  distance  distally  from  the  lip,  its  proximal 
end  easily  visible  from  above.  Frontal  shield  of  young  zooecia  coarsely  perforated 
by  subcircular  lacunae  without  denticles,  often  with  a raised  lip  or  collar  surrounding 
each  one. 

Avicularia : (a)  one,  small,  rounded,  on  the  summit  or  distal  face  of  the  median 
process,  its  rostrum  directed  distally  or  obliquely,  often  absent;  ( b ) one,  sometimes 
two,  large,  with  complete  cross-bar,  the  rostrum  much  elevated  and  triangular  in 
shape  and  directed  proximally,  occupying  the  frontal  shield  proximally  to  or  on  one 

120  121 
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Figs.  120,  121.  Arachnopusia  unicornis  (Hutton). 

Fig.  120.  D.  36957.  Portion  of  bilamellar  lobe  showing  arrangement  of  zooecia  and  marginal  avicularia. 
Fig.  12 1.  D.  36956.  Details  of  ovicelled  zooecia.  Note  the  basal  shelf  of  the  ovicell  in  the  peristomie. 
The  lower  orifice  is  slightly  broken. 

side  of  the  orifice ; ( c ) marginal  on  lobate  specimens,  large,  with  complete  cross-bar, 
the  acuminate  rostrum  greatly  elevated  and  directed  upwards  (distally)  and  outwards ; 
(d)  one  to  three,  small,  rounded,  on  the  proximal  face  of  the  ovicell,  or  on  the  distal 
margin  of  the  orifice,  their  rostra  directed  proximally. 

Ovicells  hyperstomial,  consisting  of  a distal  globular  cavity,  deeply  immersed  in 
the  distal  zooecium,  separated  by  the  lipped  oral  shelf  from  the  zooecial  cavity. 
Rosette-plates : four  in  each  lateral  wall. 

MEASUREMENTS 

Lz =0-55-070  mm.  lz =0-25-0-33  mm. 

hr=o-i5-o-i8  mm.  lr  = o-20-o-23  mm. 

remarks.  Examination  of  the  lectotype  shows  that  it  is  the  same  as  the  Aus- 
tralian species,  Hiantopora  perforata  Maplestone  (1909,  p.  271,  pi.  78,  fig.  9),  and  not 
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the  Magellanic  Lepralia  monoceros  Busk  (1854,  p.  72,  pi.  93,  figs.  5,  6).  Dr  Hastings 
(MS)  also  considers  these  to  be  quite  distinct  species.  A.  unicornis  generally  has 
narrow,  ligulate,  frontal  avicularia,  and  the  ovicell  is  ornamented  with  a number  of 
small,  rounded  avicularia  rather  than  the  large,  single  avicularium  of  A.  monoceros. 
A very  great  difference  is  also  seen  in  the  basal  shelf  of  the  two  species,  that  of  A. 
monoceros  being  very  much  produced  proximally  so  that  its  proximal  end  is  com- 
pletely hidden  below  the  frontal  shield,  while  that  of  A.  unicornis  is  usually  very 
short  and  quite  readily  seen  from  above.  The  frontal  lacunae  of  A.  monoceros  are 
generally  provided  with  small  denticles,  though  these  are  difficult  to  observe  in  fossil 
specimens  owing  to  secondary  deposit. 

In  the  Weka  Pass  specimens  (e.g.  D.  36956)  the  oral  shelf  is  very  strong  and 
intermediate  in  length  between  that  of  Recent  Australian  specimens  of  A.  unicornis 
and  that  of  A.  monoceros  (Fig.  121).  The  presence  of  ligulate,  frontal  avicularia  and 
small,  rounded,  distal  avicularia,  however,  points  to  closer  affinities  with  the  former. 

The  Weka  Pass  zooecia  also  show  a curious,  bulbous  umbo  on  the  proximal  shield 
proximally  to  the  orifice  owing  to  advanced  calcification  and  thickening  which 
obliterate  most  of  the  frontal  lacunae  with  the  exception  of  three,  one  on  each  side 
of  the  umbo  and  the  third  at  its  proximal  extremity  (cf.  “ Mucronella  (?)  Liversidgei, 
T.  Woods”  on  p.  381).  This  feature  is  not  seen  in  the  Dovedale  Stream  material, 
which  has  a larger  number  of  small  lacunae  on  the  frontal  shield. 

The  small  specimen  from  Castlecliff  CU3  (D.  36953)  also  appears  to  be  inter- 
mediate between  the  two  species  mentioned.  The  oral  shelf  is  strong  and  there  is 
often  a large  avicularium  surmounting  the  ovicell.  The  lacunae,  however,  are  not 
provided  with  denticles  and,  as  the  proximal  end  of  the  oral  shelf  is  still  quite  visible 
from  above  in  spite  of  its  length,  the  affinities  of  this  specimen  again  appear  to  be 
with  A.  unicornis. 

The  material  from  Dovedale  Stream  is  in  close  agreement  with  four  Recent  speci- 
mens (09. 11. 12. 1)  from  “22  mis.  E.  of  Port  Jackson  at  about  80  fathoms”  sent  to  the 
Museum  by  Mr  C.  M.  Maplestone  and  labelled  “co-types”  of  Hiantopora  perforata 
Maplestone  (1909,  p.  271,  pi.  78,  fig.  9).  The  large,  marginal  avicularia  with  their 
strong  cross-bars  are  especially  noticeable  in  the  specimens  from  both  localities  and  in 
one  from  Weka  Pass  (D.  36957,  Fig.  120). 

The  Napier  specimens  are  rather  worn  and  encrusted,  but  the  ligulate  avicularia 
are  quite  frequently  seen,  as  well  as  very  large,  acuminate  avicularia  with  their  rostra 
elevated  to  such  an  extent  that  they  lie  almost  at  right  angles  to  the  plane  of  en- 
crustation, a feature  noted  by  Hincks  (18816,  p.  9;  in  specimens  (e.g.  99.5.1.268, 
Hincks  Coll.)  from  Bass  Strait. 

Waters  (18826,  p.  507)  recorded  A.  monoceros  from  Bairnsdale,  but  stated  that  in 
the  orifice  “there  are  two  projections  or  teeth  above,  and  two  below,  reminding  us  of 
the  aperture  of  Cellaria  crassa,  &c.”  This  is  evidently  a distinct  species,  for  he 
remarked  later  (1887a,  p.  52),  when  dealing  with  the  Napier  fossils,  that  the  denticles 
were  absent  from  these  and  from  most  Recent  forms. 

It  is  probable  that  the  Chatham  Island  material  recorded  by  Waters  (1906,  p.  16, 

pi.  1,  fig.  11)  as  Hiantopora  monoceros  (Busk)  is  also  an  intermediate  form.  Waters 
12 
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regarded  it  as  equivalent  to  Hiantopora  liversidgei  MacGillivray  (1895,  p.  62,  pi.  9, 
figs.  21,  21a,  22,  22a),  i.e.  Eschar  a liversidgei  Tenison-Woods  (1877,  p.  149,  pi.  2, 
figs.  11-13).  This  is  not  correct,  for  Arachnopusia  liversidgei  has  three  or  four  very 
large  lacunae  with  small,  “fimbriated”  denticles,  very  well  seen  in  specimens  from  the 
Balcombian  [Middle  Miocene]  of  Balcombe  Bay,  Victoria  (D.  35451,  Canu  & Bassler 
Coll.). 

A Recent  specimen  encrusting  Ostrea  (76.3.6.28C,  T.  L.  Travers  Coll.)  from  Golden 
Bay,1  North-West  Nelson,  New  Zealand,  shows  very  clearly  the  process  by  which  the 
frontal  shield  is  formed.  In  the  youngest  marginal  zooecia  the  aperture  is  entire 
and  corresponds  roughly  with  the  zooecial  boundary,  while  the  oral  spine-base  is 
already  present.  The  next  stage  consists  of  the  transverse  growth  from  the  sides 
and  fusion  of  a thick  bar  forming  the  proximal  lip  of  the  orifice  (cf.  the  apertural  bar 
of  the  Cribrilinidae).  A median  process  then  begins  to  grow  proximally  from  this 
bar,  and  the  remaining  part  of  the  aperture  is  generally  distinctly  heart-shaped.  The 
proximal  end  of  the  aperture  is  then  cut  off  by  another  transverse  bar  to  form  a 
separate  lacuna,  and,  at  the  same  time,  a median  process  from  this  proximal  bar 
extends  distally  to  fuse  with  the  above-mentioned  process  on  the  distal  (apertural) 
bar.  This  results  in  the  formation  of  two  elongate  lacunae  separated  by  a median 
bar.  These  lacunae  may  be  subdivided  once  or  twice  by  later  transverse  processes, 
thus  forming  up  to  seven  small  lacunae. 

DISTRIBUTION 

Recent:  Australia;  New  Zealand;  ? Chatham  Island  (Waters). 

Fossil:  Hawera,  Rapanui  Formation  [Late  Pleistocene]:  Waipipi.  Wanganui, 
Castleclifhan  CU2a,  CU3  [Upper  Pliocene] : Castlecliff.  [Pliocene]:  Napier;  Petane; 
Waipukurau.  Mitchellian  [Upper  Miocene] : Victoria  (Crespin,  1943,  p.  87).  South- 
land, Waiauan  [Middle  Miocene]:  Weka  Pass;  Dovedale  Stream.  Balcombian 
[Middle  Miocene] : Muddy  Creek,  Victoria  (MacGillivray) . Anglesean  [Lower  Mio- 
cene]: Victoria  (Crespin,  1943,  p.  87). 

SPECIMENS 

D.  36952  N.Z.G.S.  Loc.  4174,  Waipipi.  1 specimen  encrusting  Holoporella  hastigera.  Collected 
by  C.  A.  Fleming. 

D.  36953  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  1 unilamellar  specimen.  Collected  by  C.  A. 
Fleming. 

D-  36954  N.Z.G.S.  Loc.  4140,  Castlecliff  CU2a.  1 unilamellar  specimen.  Collected  by  C.  A. 
Fleming. 

D.  32495  Napier.  1 specimen  encrusting  Ostrea.  Slide  labelled  “ Cribrilina  monoceros  B.”  by 
Jelly.  Hincks  Collection. 

D.  36005  Napier.  1 specimen  encrusting  Ostrea.  Slide  labelled  “Cribrilina  monoceros  McG.” 
by  Jelly.  Hincks  Collection. 

D-  36955  Petane.  1 specimen  encrusting  Ostrea.  Blake  Collection. 

D.  36890,  D.  36956  (Fig.  121),  D.  36957  (Fig.  120),  D.  36958  Base  of  Uppermost  Mt  Brown 
“E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D. 
4 specimens.  Sent  by  B.  H.  Mason. 

D.  36959,  D.  36960  Blue,  muddy  sands,  coast  north  of  mouth  of  Dovedale  Stream,  North  Canter- 
bury. 2 bilamellar  specimens.  Collected  by  B.  H.  Mason. 

1 The  slide  is  labelled  "Massacre  Bay,”  the  original  name  given  by  Abel  Tasman  in  1642  when, 
during  his  exploratory  visit  to  New  Zealand,  some  of  his  sailors  were  killed  in  a fracas  with  the  Maoris 
at  this  place. 
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OTHER  MATERIAL 

Napier.  1 encrusting  specimen.  Slide  labelled  “ Cribrilina  tnonoceros  B.”  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Petane.  1 encrusting  specimen.  Slide  labelled  “C.  monoceros  Bk.”  by  Jelly.  Jelly  Collection, 
Manchester  Museum. 

Tanner’s  Run,  Petane.  1 encrusting  specimen.  Slide  labelled  “C.  monoceros  B.”  by  Jelly.  Jelly 
Collection,  Manchester  Museum. 

Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “C.  monoceros  B.  Ovicell”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

2.  Arachnopusia  bugei  f sp.  nov. 

Figs.  122,  123 

holotype.  D.  36793.  Southland,  Waiauan  [Middle  Miocene] : Base  of  Upper- 
most Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream, 
Waipara  S.D.  Specimen  without  basal  wall.  Sent  by  B.  H.  Mason. 


122  123 
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Figs.  122,  123.  Arachnopusia  bugei,  sp.  nov.  Holotype,  D.  36793. 


Fig.  122.  Five  zooecia  showing  the  proximal  chamber  in  the  orifice  which  was  probably  surmounted  by  a 
tubular  spine. 

Fig.  123.  Internal  view  of  frontal  wall.  Note  the  proximally-projecting  lip  of  the  peristomie. 

diagnosis.  Arachnopusia  with  elongate-oval  secondary  orifice  embracing  proxi- 
mally  one  or  sometimes  two  small,  rounded  chambers  each  probably  surmounted 
by  a spine.  Frontal  shield  pierced  by  two  sub-parallel  rows  of  rounded  lacunae. 
Avicularia  absent. 

description.  Habit  of  zoarium  unknown,  probably  encrusting. 

Zooecia  ovate  or  hexagonal,  arranged  quincuncially  in  divergent,  longitudinal  rows, 
not  distinctly  separated.  Orifice  circular  or  elongate-oval,  the  peristome  smooth  and 
thickened  but  scarcely  raised.  Oral  shelf  wide,  its  proximal  edge  extending  below 
the  frontal  shield  and  bearing  a very  slight,  proximal  ridge  or  bar.  One  or  two  small, 
rounded  chambers  in  the  proximal  peristomie  probably  surmounted  by  a spine. 
Frontal  shield  thick,  depressed,  convex  internally,  coarsely  perforated  by  six  large, 
circular  or  oval  lacunae  arranged  in  two  rows  of  three  down  either  side,  the  interior 
end  of  each  lacuna  with  a faint,  salient  collar. 

1 After  Monsieur  E.  Buge. 
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No  avicularia  or  ovicells  seen. 

MEASUREMENTS 

Lz  = 0-70-0-76  mm.  12=0-33-0-38  mm. 

hr=o-i7-o-i8  mm.  lr=o-i7-o-i8  mm. 

remarks.  The  single  fragment  of  this  interesting  species  is  completely  bereft  of 
its  basal  wall  so  that  there  is  no  means  of  ascertaining  its  growth  habit. 

The  number  of  frontal  pores  is  fairly  constant,  but  the  position  of  each  varies, 
and  each  pore  is  not  always  opposite  its  counterpart  on  the  other  side  of  the  zooecium. 
In  the  interior  the  frontal  shield  descends  proximally  to  a transversely  oblong  area 
which  lies  below  the  globular  peristomial  cavity  of  the  proximal  zooecium  (Fig.  123). 
The  tubular  opening  at  the  upper  end  of  the  small  chamber  supported  by  lateral 
brackets  in  the  proximal  end  of  the  peristomie  appears  to  be  a spine-base  and  is 
about  the  same  size  as  the  typical  spine-bases  of  A.  unicornis  (Hutton).  The  absence 
of  frontal  avicularia  is  of  specific  importance  only,  and  there  is  ample  justification, 
from  the  general  appearance  of  the  frontal  shield  and  the  nature  of  the  orifice,  to 
place  this  species  in  Arachnopusia. 

Calcification  has  been  fairly  heavy  but  has  not  obliterated  the  six  large  lacunae 
in  the  frontal  shield.  There  is  a wide,  smooth  area  on  the  proximal  side  of  the  orifice. 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 

SPECIMEN 

D.  36793  (Figs.  122,  123).  Holotype  (see  above). 

Family  CRIBRILINIDAE 

Harmer  (1926)  has  given  good  reasons  for  assigning  this  family  to  the  Sub-order 
Anasca  rather  than  to  the  Ascophora,  where  the  majority  of  earlier  workers,  with  the 
notable  exception  of  Levinsen  (1909,  p.  89),  had  placed  it.  His  earlier  hypothesis 
that  the  Cribrilinidae  have  been  derived  from  Membraniporidan  ancestors  (1901, 
p.  13)  and  have  themselves  given  rise  to  some  of  the  Ascophora  has  been  elaborated 
by  Silen  (1942a,  pp.  54-56),  who  considers  them  to  be  derived  from  the  central 
Callopora- like  ancestor  through  Cauloramphus  and  Membraniporella,  all  of  which  he 
places  in  his  Section  (Poly-)  Spinocystidea.  A number  of  species  of  Figularia  have 
a very  strongly  developed  gymnocyst  formed  at  the  expense  of  the  marginal  spines 
(e.g.  F.fissa  Hincks  sp.),  but  there  is  no  question  that  other  species  have  developed 
directly  from  Membraniporidan  ancestors  with  marginal  spines  (e.g.  F.  huttoni, 
sp.  nov.). 

Genus  FIGULARIA  Jullien 

Figularia  Jullien,  1886,  p.  608;  Harmer,  1926,  p.  478  (cum  lit.);  Canu  & Lecointre,  1927,  p.  50; 

Bassler,  1935,  p.  in;  Osburn,  1940,  p.  407. 

genotype  (by  original  designation).  Lepralia  figularis  Johnston,  1847,  P-  3I4» 
pi.  56,  fig.  2.  Recent:  Cornwall. 

diagnosis.  Zoarium  encrusting.  Zooecia  hexagonal  or  ovate.  Frontal  shield 
with  well-defined  costulae,  usually  with  numerous  fusions  giving  rise  to  a row  of 
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lacunae,  occasionally  without  lateral  fusions,  the  costulae  then  separated  by  un- 
divided slits.  Orifice  with  lateral  condyles  for  articulation  of  the  operculum.  Oral 
spines  present  or  wanting.  Ovicells  hyperstomial,  the  ectooecium  generally  bi- 
fenestrate.  Avicularia  vicarious. 

KEY  TO  THE  SPECIES  OF  FIGULARIA  DESCRIBED  HERE 

1.  Oral  spines  four  to  six.  Gymnocyst  tapering  proximally i.  F.spinea,  sp.  nov. 

Oral  spines  paired  or  absent.  Gymnocyst  not  tapering  proximally 2. 

2.  Frontal  shield  reduced 3. 

Frontal  shield  not  reduced 4. 

3.  Condyles  large,  conspicuous.  No  pelmata  present 5.  F.  sp.  cf.  tenuicosta  (MacGillivray) 

Condyles  small,  orifice  expanding  at  the  proximal  corners.  Pelmata  slit-like.  .3.  F.  carinata  (Waters) 

4.  Frontal  shield  ornamented  with  tubercles.  Avicularian  opesia  slit-like ....  4.  F.  echinoides,  sp.  nov. 
Frontal  shield  smooth,  with  open,  slit-like  lacunae.  Avicularian  opesia  circular . . 2.  F.  huttoni,  sp.  nov. 


i.  Figularia  spinea,1  sp.  nov. 

Figs.  124,  125 

1887a  Membraniporella  nitida  (Johnston)  var.  Waters,  p.  52,  pi.  7,  fig.  18  [“  Membraniporella  nitida, 
J.”  in  explanation  of  plate,  p.  71]. 

?i8g8  Membraniporella  nitida  (Johnston):  Hamilton,  p.  196. 

1898  Membraniporella  nitida  (Johnston)  var.  Waters:  Hamilton,  p.  198. 

holotype.  D.  36699.  [Pliocene] : Petane.  Specimen  encrusting  lamellibranch. 
Blake  Collection. 

diagnosis.  Figularia  with  gymnocyst 
scarcely  encroaching  on  the  costulae,  tapering 
proximally.  Apertural  bar  with  a rounded 
tubercle  on  each  of  its  outer  extremities. 

Ovicell  large,  recumbent,  bifenestrate.  Distal 
spines  four  to  six,  except  on  ovicelled  zooecia, 
which  have  two. 

description.  Zoarium  encrusting. 

Zooecia  ovate  or  rhomboidal,  irregularly 
arranged  in  longitudinal  diverging  rows,  dis- 
tinctly separated  by  deep  furrows,  the  walls 
rising  sharply  and  flattening  out  rapidly.  Orifice 
subcircular  distally,  longer  than  wide,  the  proxi- 
mal lip  flattened  or  slightly  convex,  with  a pair 
of  stout  lateral  teeth  near  the  proximal  end. 

Distal  margin  of  peristome  slightly  thickened 
and  raised,  bearing  four  to  six  stout  spine- 
bases,  the  proximal  pair  the  largest.  Frontal 
shield  flat,  or  sometimes  sunken  in  the  centre,  formed  of  six  pairs  of  wide,  flattened 
costulae  tapering  inwards,  the  lacunae  occluded  by  close-spacing  of  the  costulae. 
Median  ridge  present  or  absent.  Apertural  bar  much  thickened  and  often  bearing  a 
pair  of  large,  rounded  tubercles,  one  at  each  corner  of  the  orifice.  Gymnocyst  well- 

1 Lat.,  spineus,  “thorny,”  referring  to  the  spines  on  the  distal  margin  of  the  orifice. 


124 


125 
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Figs.  124,  125.  Figularia  spinea,  sp.  nov. 

Holotype,  D.  36699. 

Fig.  124.  Non-ovicelled  zooecium. 

Fig.  125.  Ovicelled  zooecium. 
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developed  proximally,  usually  tapering  proximally,  finely  granular,  convex,  not 
encroaching  on  the  costulae. 

Avicularia  not  seen. 

Ovicells  hyperstomial,  large,  recumbent,  sub-triangular,  divided  by  a longitudinal 
groove  on  either  side  of  which  is  a crescentic  fenestra.  A pair  of  stout  spine-bases 
placed  at  the  level  of  the  denticles  at  the  proximal  end  of  the  ovicell. 

MEASUREMENTS 

Lz  =0-52-0-58  mm.  lz  =0-33-0-37  mm. 

hr=o-io-o-n  mm.  lr=o-09-o-io  mm. 

remarks.  The  specimen  from  Napier  (D.  32490)  encrusting  a Heteropora  is 
entirely  without  ovicells,  and  the  frontal  shield  is  often  considerably  depressed  at  the 
centre  without  any  apparent  relation  to  the  cylindrical  surface  upon  which  the  colony 
grows.  Fortunately,  another  specimen  (D.  36699)  from  Petane,  in  the  Blake  Col- 
lection, served  to  elucidate  completely  the  affinities  of  this  species,  which  had  pre- 
viously been  regarded  as  a Membraniporella  on  account  of  the  presence  of  oral  spines, 
attachments  “usually  wanting”  in  Figularia  (cf.  Harmer,  1926,  p.  478).  Its  ovicells 
with  their  paired  fenestrae  (pyriform  fossae),  which  mark  the  place  where  the  ecto- 
oecium  remains  membranous,  and  the  paired  condyles  in  the  orifice  clearly  place  it 
in  Figularia. 

Quite  frequently  there  is  a groove  outlining  the  opesia  at  the  outer  ends  of  the 
costulae.  The  identity  of  the  individual  costulae  is  lost  in  the  central  area,  where 
fusion  usually  takes  place  without  any  formation  of  a median  ridge,  though  two  speci- 
mens from  Petane  in  the  Jelly  Collection  at  the  Manchester  Museum  show  that  the 
median  ridge  may  sometimes  be  quite  prominent.  There  is  a suggestion  of  small 
pelmata  at  the  outer  ends  of  the  costulae. 

There  is  no  indication  that  the  “mammae”  on  the  outer  extremities  of  the 
apertural  bar  are  avicularian  in  nature,  nor  can  they  be  compared  with  the  tubular 
processes  of  Membraniporella  melolontha  Landsborough  sp.  (1852,  p.  319,  pi.  18, 
fig.  70),  which  occupy  a more  distal  position. 

Membraniporella  antarctica  Kluge  (1914,  p.  6 77,  pi.  33,  fig.  7)  is  distinguished  from 
F.  spinea  by  its  ovicell,  with  a small,  triangular  fenestra,  and  its  open  lacunae  between 
the  costulae. 

Waters  (1887a,  p.  52,  pi.  7,  fig.  18)  described  and  figured  specimens  of  “Membrani- 
porella nitida  Johnst.  var.”  from  Waipukurau,  one  of  which  is  probably  that  recorded 
below  in  the  Waters  Collection  at  the  Manchester  Museum.  He  also  stated  that 
these  differed  from  Recent  specimens  from  New  Zealand  “only  in  having  four  spines.” 
Hamilton  (1898,  p.  196)  also  recorded  Johnston’s  species  from  Napier  (Recent).  A 
slide  in  the  Hincks  Collection  (99.5.1.729)  labelled  by  Jelly,  “ Membraniporella  nitida. 
Near  Napier  N.Z.”,  is  clearly  F.  spinea,  although  I am  doubtful  whether  the  specimen 
is  of  Recent  origin. 

DISTRIBUTION 

? Recent:  New  Zealand  (Waters). 

Fossil:  [Pliocene]:  Napier;  Petane;  Waipukurau. 
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SPECIMENS 

D.  36699  (Figs.  124,  125).  Holotype  (see  above). 

D.  32490  Paratype.  Napier.  1 specimen  encrusting  Heteropora.  Slide  labelled  “ Membrani- 
porella  nitida  Johnst.”  by  Jelly.  Hincks  Collection. 

OTHER  MATERIAL 

Paratypes.  Petane.  2 specimens  encrusting  lamellibranch  fragments,  mounted  on  one  slide.  Slide 
labelled  “ Membraniporella  nitida”  by  Jelly.  Jelly  Collection,  Manchester  Museum. 

Paratype.  Petane.  1 encrusting  specimen.  Slide  labelled  ‘‘Membraniporella  nitida”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

Paratype.  Waipukurau.  1 specimen  encrusting  lamellibranch.  Slide  labelled  ‘‘Membraniporella 
nitida  var.”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Paratype.  Near  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “M.  nitida  (. Membrani- 
porella) ” by  Jelly.  Jelly  Collection,  Manchester  Museum. 
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Figularia  huttoni,1  sp.  nov. 

Figs.  126-128 

holotype.  34. 10.4. i.  Recent:  New  Zealand.  Encrusting  specimen 

of  material  originally  with  registered  number  75.1.5.34.) 

diagnosis.  Figularia  with  costulae 
loosely  fused  leaving  open,  slit-like  lacunae, 
the  frontal  shield  not  reduced.  Distal  edge 
of  the  apertural  bar  straight  and  slightly 
interrupted  in  the  median  line  by  an 
irregular  ridge  resulting  from  the  fusion  of 
primitive  spines.  Orifice  with  paired  con- 
dyles near  the  proximal  margin.  Avicularia 
vicarious,  spatulate. 

description.  Zoarium  encrusting. 

Zooecia  elongate-oval,  arranged  alter- 
nately in  longitudinal  rows,  distinctly 
separated  by  deep  grooves.  Orifice  dis- 
tinctly divided  into  two  parts,  the  anter 
semicircular,  the  poster  expanded  laterally, 
with  a straight  proximal  lip,  the  lateral 
condyles  prominent,  and  placed  close  to 
the  proximal  margin.  Distal  margin  of  non- 

ovicelled  zooecia  bearing  two  small  spine-bases.  Frontal  shield  not  reduced,  formed 
of  eight  pairs  of  spines  without  lateral  fusions  and  separated  by  undivided  slits, 
rising  sharply  from  the  lateral  grooves  and  then  flattening  towards  their  junction  in 
the  median  line  of  the  zooecium.  Median  fusion  forming  a slight,  longitudinal  ridge 
which  interrupts  the  proximal  lip  of  the  orifice.  Apertural  bar  considerably  thicker 
than  the  remaining  costulae,  often  with  rounded  swellings  at  its  lateral  extremities. 
Gymnocyst  small,  smooth,  completely  covered  by  the  ovicell  of  the  proximal  zooecium 
when  present. 

1 After  Captain  (later  Professor)  F.  W.  Hutton,  the  New  Zealand  naturalist. 
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Figs.  126-128.  Figularia  huttoni,  sp.  nov. 

Fig.  126.  Paratype,  D.  36700.  Ovicelled  zooecium. 
Fig.  127.  Paratype,  D.  36700.  Avicularium. 

Fig.  128.  Holotype,  34. 10.4. 1.  Non-ovicelled  zo- 
oecium. 
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Avicularia  large,  vicarious,  spatulate,  almost  equal  in  length  to  the  opesia  of  the 
normal  zooecium.  Floor  of  rostrum  complete,  deeply  depressed,  proximal  opesia 
small,  circular,  with  raised  rim.  Condyles  small,  rounded,  placed  alongside  the 
opesia. 

Ovicells  hyperstomial,  moderate  in  size,  with  a deep  groove  in  the  median  line 
between  a pair  of  long,  lateral,  curved  fenestrae.  A pair  of  small  spine-bases  often 
present  at  the  proximal  end  of  the  ovicell,  one  on  each  side. 

MEASUREMENTS 

Lz  = 0-43-0-49  mm.  lz =0-28-0-33  mm. 

h0  =0-33-0-35  mm.  10 =0-18-0*20  mm. 

hr=o-09-o-io  mm.  lr=o-io-o-i2  mm. 

remarks.  F.  huttoni  is  distinguished  by  its  orifice  with  an  expanded  proximal 
lip  and  strong  opercular  condyles,  its  strongly  bevelled  ovicell  with  its  shallow  cavity, 
and  its  inconspicuous  gymnocyst. 

The  holotype  and  the  Weka  Pass  fossils  are  well-preserved  and  agree  exactly 
with  Harmer’s  definition  of  Figularia  (1926,  p.  478).  The  ovicells  are  well  shown  and 
their  curved  fenestrae  on  the  flattened  frontal  surface  give  them  the  characteristic 
bevelled  appearance,  those  of  the  holotype  being  rather  more  salient  than  those  of 
the  fossils.  The  cavity  of  the  ovicell,  which  is  slightly  immersed  in  the  distal 
zooecium,  is  separated  from  that  of  the  zooecium  by  the  transverse,  distal  wall  of  the 
latter,  and  the  orifices  of  the  ovicelled  zooecium  are  somewhat  wider  than  those  of 
the  non-ovicelled  zooecia.  There  are  traces  of  a lip  on  the  distal  margin  of  the 
apertural  bar,  whilst  a pelma  is  sometimes  found  in  the  median  fused  area  on  the 
distal  side  of  each  costula. 

The  opercular  condyles  are  directed  proximally,  and  the  proximal  lip  of  the 
orifice  is  formed  by  the  apertural  bar  in  such  a manner  that  the  plane  of  the  poster 
is  approximately  at  right  angles  to  that  of  the  anter,  the  junction  between  them 
corresponding  with  the  position  of  the  condyles.  It  is  important  to  note  from  the 
Recent  specimens  that  the  chitinous  operculum,  which  is  bent  at  a sharp  angle  along 
this  junction,  does  not  articulate  with  the  apertural  bar  but  is  continuous  with  the 
membranous  wall  forming  the  base  of  the  hypostegia  (cf.  Harmer,  1901,  p.  13).  The 
avicularium  (Fig.  127)  shows  no  trace  of  a cross-bar  as  in  F.fissa  (Hincks),  the  condyles 
being  quite  small  in  the  fossils  though  somewhat  larger  in  the  holotype.  The  mand- 
ible occupies  a shallow,  spatulate  trough  with  its  raised  walls  sub-parallel  but  con- 
verging in  the  centre,  its  distal  end  considerably  deeper.  The  mandible  is  0-27  mm. 
long  and  0-12  mm.  wide. 

A Recent  specimen  of  F.  huttoni  from  New  Zealand  encrusting  Odontionella  cy clops 
(Busk)  var.  tessellata  (Hutton)  is  present  in  the  Waters  Collection  at  the  Manchester 
Museum  and  has  been  labelled  by  Waters  “ Cribrilina  philomela  var.  a B.”,  pre- 
sumably referring  to  var.  adnata  of  Busk  from  Marion  and  Heard  Islands  (see  Busk, 
1884,  p.  132).  That,  however,  does  not  have  the  expanded  poster  of  F.  huttoni  nor 
is  its  ovicell  markedly  bifenestrate. 

It  is  clear  that  this  species  is  directly  related  to  V aldemunitella  Pyrula  Hincks  sp. 


FIGULARIA — F.  HUTTONI 


185 

(see  p.  67).  In  fact,  both  species  occur  in  the  Weka  Pass  deposits  and  it  is  often 
difficult  to  distinguish  specifically  between  broken  specimens  in  which  the  marginal 
spines  or  costulae  have  been  lost.  The  bifenestrate  ovicell,  the  spatulate,  interzooecial 
avicularium,  and  the  corresponding  opercula  all  show  the  close  affinities  of  these  two 
species.  As  Levinsen  (1909,  p.  157)  has  pointed  out,  fusion  of  the  paired,  distal  spines 
to  form  an  apertural  bar  may  often  be  observed  in  specimens  of  V.  pyrula  from 
Victoria  (e.g.  97.5.1.527,  Bracebridge  Wilson  Coll.). 

DISTRIBUTION 
Recent:  New  Zealand. 

Fossil:  Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass. 

SPECIMENS 

D.  36700  (Figs.  126,  127),  D.  36701  Paratypes.  Base  of  Uppermost  Mt  Brown  “E”  Lime- 
stone, Junction  of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 encrusting  specimens. 
Sent  by  B.  H.  Mason. 


3.  Figularia  carinata  (Waters) 

Figs.  129,  130 

1887a  Cribrilina  figularis  (Johnston) : Waters,  p.  53  ( non  Lepralia  figularis  Johnston,  1847,  p.  314, 
pi.  56,  fig.  2). 

1898  Cribrilina  figularis  (Johnston) : Hamilton,  pp.  196,  198. 

1923  Figulina  carinata  Waters,  p.  569,  pi.  17,  figs.  8,  9. 

Non  1924  Figularia  carinata  Duvergier,  p.  164,  pi.  2,  figs.  8,  9 ( =F . duvergieri  Bassler,  1936, 
p.  162). 

?I929  Figularia  philomela  (Busk):  Livingstone,  p.  73. 

neotype  (here  chosen).  1946. 10. 18. 1.  Recent:  New  Zealand.  Specimen  en- 
crusting lamellibranch  shell. 1 

diagnosis.  Figularia  with  large,  semicircular  orifice,  the  proximal  lip  forming 
a broad,  shallow  sinus.  Frontal  shield  slightly  reduced,  formed  of  six  pairs  of  fused 
costulae  with  slit -like  pelmata.  Median  carina  prominent.  Ovicell  mitriform,  with 
paired,  small  fenestrae. 

description.  Zoarium  encrusting. 

Zooecia  ovate  or  hexagonal,  elongate,  arranged  alternately  in  longitudinal  rows, 
distinctly  separated  by  wide  grooves.  Orifice  large,  semicircular  distally,  the  lateral 
angles  slightly  expanded,  with  a pair  of  small  condyles  below,  the  proximal  lip  with 
a broad,  rounded  sinus.  No  oral  spines.  Frontal  shield  variable  in  length,  formed  of 
six  pairs  of  costulae  fusing  in  the  median  line  to  form  a well-marked,  longitudinal 
carina,  the  costulae  provided  with  slit-like  pelmata.  The  first  pair  of  costulae,  forming 
the  apertural  bar,  broader  than  the  remainder.  Lacunae  usually  completely  oc- 
cluded by  fusion  of  the  costulae.  Gymnocyst  well-developed  proximally  and  laterally. 

Avicularia  not  seen. 

Ovicells  hyperstomial,  large,  mitriform,  immersed  in  the  distal  zooecium,  the 
frontal  surface  flattened  and  divided  longitudinally  into  two  areas  by  a shallow  groove, 

1 The  specimen  figured  by  Waters  (1923)  cannot  be  traced  in  the  Waters  Collection  at  the  Manchester 
Museum  nor  is  there  any  material  appropriately  labelled  by  him. 
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each  area  with  a sub-oval  fenestra  at  its  distal-lateral  angle.  Distal  portion  of  ovicell 
with  a median,  longitudinal  carina. 

MEASUREMENTS 

Lz  =0-65-075  mm.  lz  = 0-35-0-43  mm. 

hr=o-i5-o-i7  mm.  lr=o-i4-o-i6  mm. 
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remarks.  There  can  be  no  doubt  that  the  specimen  from  Waipukurau  Gorge 
(D.  1408),  although  labelled  “ Membraniporella  nitida,”  is  one  of  those  mentioned  by 
Waters  (1887a,  p.  53)  under  “ Cribrilina figularis,  Johnst.”  as  being  “very  distinctly 

carinate  down  the  centre”  and  with  a “con- 
siderable margin  of  smooth  cell.”  It  is  well- 
preserved  and  shows  clearly  the  very  curious 
pelmata,  which  in  Recent  specimens  are 
covered  by  a membrane.  In  most  Cribri- 
morphs  these  structures  are  merely  circular 
perforations  in  the  costulae,  but  the  discovery 
of  slit-like  pelmata  in  the  present  species 
confirms  Harmer’s  assertion  (1926,  p.  471) 
that  they  are  membranous  regions  in  the 
frontal  walls  of  the  costulae  and  not  the 
broken  ends  of  free  spines  as  stated  by  Lang 
(1921,  p.  xli).  The  observation  also  gives 
further  support  to  Silen’s  contention  (1942a, 
pp.  9 et  seq.)  that  the  spines  of  the 
Cheilostomata  are  heterozooecia,  i.e.  dwarfed 
zoids  deprived  of  a polypide  and  an  operculum. 

Waters’s  description  and  figure  (1923, 
p.  570,  pi.  17,  figs.  8,  9)  of  Figulina  carinata 
from  Foveaux  Strait,  New  Zealand,  are  so  unsatisfactory  that  it  is  difficult  to  decide 
whether  his  specimen  is  the  present  species  or  is  Figularia  speciosa  Hincks 
sp.  (see  below).  He  speaks  of  the  central  area  as  having  “about  11  costae,  ” but  from 
his  figure  (pi.  17,  fig.  9),  which  depicts  five  pairs  in  one  zooecium  and  eight  pairs  in 
another,  it  seems  probable  that  this  statement  refers  to  eleven  single  costulae.  This, 
together  with  the  large  orifice,  the  wide  marginal  gymnocyst,  the  occasional,  open 
lacunae,  and  the  usually  keeled  ovicell,  is  much  more  indicative  of  the  present  species. 
On  the  other  hand,  Waters  makes  no  mention  of  the  slit -like  pelmata,  and  I am  not 
able  to  find  any  trace  of  the  “small  papilla  alternate  on  the  two  sides”  of  the  median 
carina  where  the  costulae  join  the  latter.  Avicularia  do  not  occur  on  the  present 
specimens  nor  have  they  been  recorded  in  F.  speciosa,  so  that  Waters’s  figure  of  a 
spatulate  cell  (pi.  17,  fig.  8)  is  a further  point,  though  not  conclusive,  that  F.  carinata 
is  distinct  from  F.  speciosa. 

F.  speciosa  Hincks  sp.  (18816,  p.  8,  pi.  1,  fig.  8),  from  Bass  Strait,  with  its  ridge-like 
fusion  of  the  costulae  in  the  median  line,  differs  from  F.  carinata,  as  understood  here, 
in  having  a larger  number  of  costulae  which  do  not  exhibit  pelmata  or  lacunae,  and 
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Figs.  129,  130.  Figularia  carinata  (Waters). 

Fig.  129.  Neotype,  1946.10.18.1.  Recent:  New 
Zealand.  Non-ovicelled  zooecium. 

Fig.  130.  D.  1408.  Ovicelled  zooecium. 
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its  orifice  is  relatively  smaller,  tending  to  expand  distally.  Its  ovicell  bears  small, 
paired  fenestrae,  but  it  is  rounder  in  shape  and  rises  to  a frontal  umbo. 

The  following  notes  written  by  Waters  in  1922,  in  which  he  referred  to  “ Cribrilina 
carinata  Waters”  as  a new  species,  have  been  supplied  by  Dr  P.  M.  Butler  of  the  Man- 
chester Museum.  They  refer  to  specimens  in  the  British  Museum  (Natural  History). 

“99.5.1.725.  Cribrilina  speciosa  H.  Curtis  Island.  This  is  my  carinata. 
The  ovicell  has  rather  a keel.  There  are  no  avicularia.” 

“99.5.1.724.  Cribrilina  speciosa  H.  Australia.  There  is  [sfc]  with  C.  carin- 
ata nov.  without  spines  and— — with  4 spines. 

“77. 11. 28. no.  Cribrilina  figularis  J.  Davis  Strait.  Is  probably  my  C. 
carinata.  Aperture  somewhat  of  a sinus  but  not  sharp  as  in  clithridiata.  No 
ovicells.  No  avicularia.” 

These  notes  only  serve  to  show  the  confusion  which  existed  in  Waters’s  mind  in 
his  later  years. 

The  first  specimen  mentioned  is  a syntype  of  F.  speciosa  ( here  chosen  as  the  neotype) 1 
and,  therefore,  if  Waters  recognized  it  as  identical  with  his  Figulina  carinata,  it  is 
rather  strange  that  he  should  have  published  the  latter  in  1923  as  a new  species  with- 
out remarking  on  its  similarity  to  F.  speciosa. 

The  second  specimen,  from  Australia,  bears  a small  colony  of  F.  speciosa  and  one 
of  Calloporina  diadema  MacGillivray  sp.  (1869,  p.  133),  the  latter  being  the  unnamed 
species  referred  to  by  Waters  as  having  four  spines.  There  is  no  trace  of  F.  carinata 
as  understood  here. 

The  last  specimen  is  most  interesting.  The  label  states  that  it  was  collected  by 
H.M.S.  “Valorous”  from  Davis  Strait,  [Greenland],  and  it  is  so  extraordinarily 
similar  to  F.  carinata  that  I am  inclined  to  question  the  locality.  Its  orifice  is  large, 
with  a shallow,  rounded  sinus,  and  the  costulae  clearly  show  the  slit-like  membranous 
pelmata.  As  Waters  notes,  there  are  no  ovicells  or  avicularia  present  for  further 
comparisons. 

In  view  of  the  remarks  made  above  and  the  fact  that  Waters  failed  to  note  the 
slit-like  pelmata  of  the  Davis  Strait  specimen  (77. 11.28. no),  I consider  that  F. 
carinata  is  a distinct  species  from  F.  speciosa.  Should  Waters’s  material  be  dis- 
covered, however,  and  prove  to  be  Hincks’s  species,  it  will  be  necessary  to  erect  a new 
species  for  the  specimens  described  here  (1946. 10. 18. 1 and  D.  1408). 

The  neotype  of  F.  carinata  does  not  possess  ovicells  but  is  complete  in  other 
respects.  The  opercula  are  preserved  and  the  poster  is  bent  upwards  slightly  at  an 
angle  to  the  anter.  Some  of  the  lacunae  remain  open  as  narrow  slits  and  are  not 
interrupted  by  secondary  fusions. 

DISTRIBUTION 

Recent:  New  Zealand;  ? Davis  Strait. 

Fossil:  [Pliocene]:  Waipukurau  Gorge. 

SPECIMEN 

D.  1408  (Fig.  130).  Waipukurau  Gorge.  r specimen  encrusting  Ostrea.  Slide  labelled 
“ Membranip or ella  nitida”  by  Jelly.  Vine  Collection. 

1 See  p.  5 for  note  on  Bass  Strait  specimens. 


i88 


TERTIARY  CHEILOSTOMATA  OF  NEW  ZEALAND 


131 


132 


4.  Figularia  echinoides sp.  nov. 

Figs.  131,  132 

holotype.  D.  36936.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Specimen  encrusting 
brachiopod  shell.  Sent  by  B.  H.  Mason. 

diagnosis.  Figularia  with  wide  anter  and  narrow,  shallow  poster  separated  by 
strong  lateral  condyles  placed  high  up  in  the  orifice.  Distal  vestibular  arch  marked. 

Frontal  shield  ornamented  with  two  or  three 
rows  of  short,  spine-like  tubercles  arranged  parallel 
to  the  margins.  Lacunae  completely  occluded. 
Gymnocyst  narrow  or  absent.  Avicularia  spatulate. 
description.  Zoarium  encrusting. 

Zooecia  large,  hexagonal,  arranged  in  alterna- 
ting rows,  distinctly  separated  by  deep  furrows. 
Orifice  consisting  of  a wide,  subcircular  anter  and 
a narrow,  shallow,  concave  poster  separated  by  a 
pair  of  strong  lateral  condyles  placed  close  to  the 
surface  of  the  orifice,  near  the  proximal  border. 
Vestibular  arch  prominent.  Peristome  not  raised. 
No  oral  spines.  Frontal  shield  convex,  formed  of 
"W  twelve  to  fourteen  pairs  of  costulae  fusing  in  the 

. . median  line  without  any  distinct  ridge,  and  orna- 

O O.Smm.  mented  with  two  or  three  rows  of  tubercles,  usually 

Figs.  13c  i32-  Figularia  echinoides,  sp.  nov.  spine-like  at  the  proximal  end  of  the  zooecium, 
Holotype,  D.  36936.  the  rows  arranged  parallel  to  the  zooecial  margins. 
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Fig.  131.  Non-ovicelled  zooecium. 
Fig.  132.  Avicularium. 


The  first  pair  of  costulae,  forming  the  apertural 
bar,  broader  than  the  remainder.  Lacunae  com- 
pletely occluded  by  fusion  of  the  costulae.  Gymnocyst  narrow  or  absent. 

Avicularia  vicarious,  interzooecial,  the  rostrum  long  and  spatulate  with  an  ex- 
panding, circular,  distal  portion.  Opesia  long  and  slit-like. 

Ovicells  not  seen. 


MEASUREMENTS 

Lz  =0*62-0-68  mm. 
hr=o*io-o*i2  mm. 


lz  = 0*34-0*36  mm. 
^ = 0*15-0*17  mm. 


remarks.  This  handsome  cribrimorph  is  difficult  to  distinguish  from  the  Hippo- 
porinidae  (Ascophora) , but  the  vicarious,  spatulate  avicularium  is  sufficient  basis  for 
the  present  generic  identification  in  the  absence  of  ovicells.  The  tubercles  in  the 
outer  row  on  the  frontal  shield  are  considerably  larger  than  those  within,  and  it  is 
not  possible  to  say  whether  pelmata  are  present  on  the  costulae  owing  to  the  hum- 
mocky surface  produced  by  the  tubercles.  There  is  little  evidence  of  a gymnocyst, 
and  the  radiating  furrows  between  the  costulae  can  be  observed  right  to  the  ex- 
tremities of  the  frontal  shield. 


1 Gk.,  exlvos,  “sea-urchin,”  with  reference  to  the  spine-like  tubercles  on  the  frontal  shield. 
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Acanthocella  tubulifera  Hincks  sp.  (1881&,  p.  8,  pi.  1,  fig.  7),  from  Bass  Strait,  has 
a remarkably  similar  frontal  wall,  but  its  orifice  is  semicircular,  without  lateral  con- 
dyles, and  is  provided  with  three  large  distal  spines. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMEN 

D.  36936  (Figs.  131,  132).  Holotype  (see  above). 


5.  Figularia  sp.  cf.  tenuicosta  (MacGillivray) 


Cf.: 

1895 

1909 

1923 


Fig.  133 

Membraniporella  tenuicosta  MacGillivray,  p.  56,  pi.  8,  figs.  15,  16. 
Figulina  tenuicosta  (MacGillivray)  Levinsen,  pp.  256,  257. 
Figulina  tenuicosta  (MacGillivray) : Waters,  p.  568. 


lectotype  of  M.  tenuicosta  MacGillivray  (here  chosen).  National  Museum  of 
Victoria,  Melbourne,  No.  14637.  Balcombian  [Middle  Miocene] : Muddy  Creek, 
Victoria.  Specimen  figured  by  MacGillivray,  1895,  pi.  8,  fig.  15.  MacGillivray 
Collection. 

diagnosis  (of  M.  tenuicosta  MacGillivray).  Figularia  with  the  poster  almost  equal 
in  size  to  the  anter.  Frontal  shield  formed  of  eight  to  ten  pairs  of  costulae  without 
lacunae  or  slits,  often  considerably  reduced  by  a well-developed  gymnocyst.  Ovicells 
very  large,  the  ovicelled  zooecia  with  transversely  elliptical  orifices  lacking  opercular 
condyles. 

description  (of  New  Zealand  fossils).  Zoarium  encrusting. 

Zooecia  shallow,  hexagonal,  arranged  alternately  in  longitudinal,  diverging  rows, 
distinctly  separated  by  broad  furrows.  Orifice  divided  into  two  parts  by  a pair  of 
strong,  proximally-directed,  lateral  condyles,  the  anter  semicircular,  the  poster 
slightly  smaller  and  semi-elliptical.  Frontal  shield  convex,  slightly  variable  in  length, 
often  considerably  reduced  in  width,  formed  of  eight  to  ten  pairs  of  costulae,  the 
first  pair  of  costulae  (apertural  bar)  much  broader  than  the  remainder,  forming  a 
deeply  concave  border  to  the  orifice.  Costulae  fused  in  the  middle  line  without 
lacunae  or  slits  present.  Median  ridge  slight.  Gymnocyst  considerably  developed 
proximally  and  laterally.  No  oral  spines. 

No  avicularia  or  ovicells  seen. 


MEASUREMENTS 

Lz =0-48-0-54  mm.  12=0-35-0-40  mm. 

hr =0-10-0-12  mm.  lr=o-o8-o-io  mm. 

remarks.  The  small  amount  of  material  encrusts  both  sides  of  a lamellibranch 
fragment,  but  it  is  not  well-preserved.  It  is,  however,  a distinct  species  characterized 
by  the  shape  of  its  orifice  and  the  close  packing  of  the  costulae,  and  is  more  typically 
a Figularia  than  any  other  of  the  species  described  here.  The  frontal  shield  is 
bordered  by  a wide,  smooth  gymnocyst  often  with  lateral,  alate  extensions  and  in 
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one  zooecium,  which  has  become  greatly  attenuated  proximally,  the  proximal  gymno- 
cyst  is  almost  as  long  as  the  frontal  shield.  Generally,  however,  the  gymnocyst  is 
only  one-quarter  or  one-fifth  of  the  length  of  the  frontal  shield.  There  are  indistinct 
primary  and  secondary  pelmata  on  the  distal  edges  of  the  costulae,  the  last  uniting 
in  the  middle  line  to  form  a very  slight,  longitudinal  carina. 

There  is  a strong  resemblance  to  the  non-ovicelled  zooecia  of  F.  tenuicosta  (MacGil- 

livray)  except  that  the  costulae  of  that  species 
are  not  so  closely  spaced.  In  MacGillivray’s  species 
the  ovicells  are  very  large  and  the  orifices  of  the 
ovicelled  zooecia  are  transversely  elliptical  without 
opercular  condyles.  It  has,  so  far,  only  been  found 
in  the  Balcombian  [Middle  Miocene]  beds  of  Victoria. 

F.  clithridiata  Waters  sp.  (1887&,  p.  187,  pi.  5, 
fig.  1;  pi.  6,  fig.  2)  is  somewhat  similar,  but  has 
a much  deeper,  triangular  poster  in  the  orifice  and 
the  costulae  are  very  stout  with  wide  pelmata. 

Lepralia  peltata  Reuss  (1874,  p.  171,  pi.  1, 
fig.  5),  from  the  Miocene  of  Austria-Hungary,  has 
a very  similar  orifice  to  that  of  the  New  Zealand 
fossil,  but  the  costulae  are  separated  by  lacunae 
with  secondary  fusions.  The  ovicell  is  smooth  and 
not  ornamented  with  fenestrae. 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass.  ( F . tenui- 
costa) Balcombian  [Middle  Miocene] : Muddy  Creek ; Schnapper  Point  (MacGillivray) ; 
Gippsland,  Victoria  (Crespin,  1943,  p.  89). 


Fig.  133.  Figularia  sp.  cf.  tenuicosta 
(MacGillivray).  D.  36702.  Two 
non-ovicelled  zooecia. 


SPECIMEN 

D.  36702  (Fig.  133).  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek 
and  Weka  Pass  Stream,  Waipara  S.D.  1 encrusting  specimen.  Sent  by  B.  H. 
Mason. 


Sub-order  ASCOPHORA 

This  group  has  been  used  to  bring  together  temporarily  a large  number  of  Cheilo- 
stomatous  Polyzoa  which  are  in  no  way  closely  related  to  each  other.  The  presence 
of  a compensation-sac  appears  to  have  little  or  no  systematic  value  as  indicating 
relationship,  for  this  structure  has  developed  in  different  ways  during  the  evolution 
of  the  Cheilostomata.  It  is,  in  fact,  a secondary  structure  produced  as  the  calcified 
frontal  wall  gave  a protecting  cover  to  the  frontal  membrane.  Silen  (1941,  p.  8; 
1942a,  p.  41,  text-figs.  47-52)  has  clearly  demonstrated  the  close  relationship  of  the 
compensation-sac  of  the  Ascophora  to  the  primitive  compensating  mechanism  of  the 
Anasca. 

Much  research,  however,  is  still  required  into  the  classification  of  the  Ascophora, 
and  for  practical  purposes  this  old  classification  is  retained  here  with  the  qualification 
that  I regard  the  term  “Ascophora”  as  comprising  the  non-Anasca.  The  scheme  of 
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classification  adopted  by  Bassler  (1935,  pp.  29-38)  is  followed  in  this’ work  with  a 
number  of  modifications. 

It  is  important  to  note  that  in  this  sub-order  the  heterozooecia  are  almost  in- 
variably adventitious,  and  there  is  usually  a calcified,  transverse  bar  for  the  articu- 
lation of  the  mandible  or  flagellum.  I know  of  no  case  in  the  Anasca  (with  the 
exception  of  Arachnopusia,  the  position  of  which  is  somewhat  doubtful)  where  the 
adventitious  avicularia  are  so  provided,  and  there  are  very  few  cases  in  which  the 
vicarious  avicularia  of  that  sub-order  exhibit  this  structure. 


Family  PORINIDAE 

diagnosis.  Encrusting,  or  bilamellar-lobate,  or  free,  erect,  cylindrical,  vincu- 
larian  Polyzoa  with  the  margins  of  the  orifice  usually  thickened  and  raised  into  a 
tube-like  peristome.  Oral  avicularia  may  occur.  An  ascopore  marking  the  exit  of 
the  compensation-sac  is  commonly  present.  This  passes  into  the  body-cavity  below 
the  zooecial  operculum.  Frontal  wall  perforated  by  pores. 

remarks.  The  ascopore  of  the  Porinidae  is  different  from  the  frontal  pore  of  the 
Gigantoporidae,  which  is  a secondary  structure  formed  by  the  coalescence  of  peri- 
stomial  processes  (i.e.  a spiramen).  This  contradicts  the  assertion  of  MacGillivray 
(1887c,  p.  190)  with  reference  to  the  “external’'  pore  of  Eschar  a gracilis,  the  type  of 
Porina,  but  I have  not  been  able  to  find  any  evidence  to  support  his  statement  and 
I conclude  that  he  did  not  possess  Lamarck’s  species. 

Genus  PORINA  d’Orbigny 

Porina  d’Orbigny,  1852,  p.  432;  Hincks,  1880a,  p.  227;  MacGillivray,  1895,  p.  103;  Bassler,  1935, 
P-  175- 

genolectotype  (chosen  by  Lang,  1917,  p.  172).  Eschar  a gracilis  Lamarck,  1816, 
p.  176.  Recent : Locality  unknown. 

diagnosis.  Zoarium  free,  erect,  cylindrical,  vincularian,  or  bilamellar-lobate, 
with  circular  peristome  generally  raised  and  tubular,  bearing  a number  of  small 
avicularia  on  its  rim.  A median  ascopore  perforating  the  body-cavity  below  the 
zooecial  operculum.  Frontal  pores  elongated  and  usually  arranged  in  longitudinal 
rows. 

remarks.  Through  the  courtesy  of  Monsieur  E.  Buge  I have  been  provided  with 
notes  and  photographs  of  two  syntypes  of  P.  gracilis  (Lamarck),  in  the  Laboratoire 
de  Zoologie  (Vers  et  Crustaces),  Museum  National  d’Histoire  Naturelle,  Paris.  In 
his  accompanying  letter,  Monsieur  Buge  writes : 

“Les  deux  specimens  proviennent  d’un  tube  portant  une  etiquette  manu- 
scrite  de  la  main  de  Lamarck;  ‘ Eschar  a gracilis  n.’  Ils  presentent  done  toutes 
les  garanties  d’authenticite. 

“1.  Le  zoarium  est  cylindrique,  mais  legerement  comprime  lateralement. 

“2.  Le  peristome  est  saillant  et  les  avicellaires  ne  sont  pas  toujours  ob- 
servables. Sur  certaines  zooecies  du  specimen  no.  2,  j’ai  pu  en  compter  jusqu’a 
six. 
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“3.  Sur  les  echantillons  de  Lamarck  l’ascopore  parait  completement  in- 
dependant du  peristome. 

“4.  La  localite  de  tous  les  specimens  contenus  dans  la  Collection  Lamarck 
n’est  pas  indiquee.  II  est  probable  que  Lamarck  ne  la  connaissait  pas. 

“Enfin  je  vous  signale  que  la  tremocyste  a un  aspect  sensiblement  different 
de  celui  figure  par  Hincks  en  1881.  II  donne  plutot  l’apparence  d’un  veritable 
reseau.” 

The  specimens  appear  to  be  very  similar  to  one  labelled  “ Porina  gracilis”  in  the 
Hincks  Collection  (99.5.1. 471)  from  the  Adriatic,  but  I cannot  distinguish  them  with 
any  certainty  from  the  Recent  Australian  specimens  in  the  Zoological  Department. 
In  this  connexion  it  is  important  to  note  that  much  of  the  material  which  Lamarck 
described  in  1816  was  obtained  from  Australasia. 


Porina  tubulijera  (MacGillivray) 

Fig.  134 

1881  Porina  coronata  (Reuss)  condition  (a)  slender  Waters,  p.  334,  pi.  16,  fig.  57. 

1895  Porina  gracilis  “ Milne-Edwards  ” var.  tubulijera  MacGillivray,  p.  103,  pi.  14,  figs.  24,  24a. 

lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  14538. 

Cylindrical  specimen.  (Balcombian  [Middle  Mio- 
cene].) Slide  labelled  “ Porina  gracilis.  XIV,  24. 
Fossil  DR  37.  S.  P.  [ = Schnapper  Point]”. 
MacGillivray  Collection. 

diagnosis.  Slender,  erect,  cylindrical  Porina 
with  the  peristome  thickened  and  tubulate,  and 
bearing  a number  of  small  avicularia.  Ascopore 
placed  at  a distance  from  the  orifice.  Small, 
spatulate  avicularia  may  occur  immersed  in  the 
frontal  wall. 

description.  Zoarium  slender,  free,  erect,  cy- 
lindrical, vincularian,  dichotomously  branching. 

Zooecia  quadriserial,  arranged  in  transverse 
rows,  not  distinctly  separated.  Secondary  orifice 
circular  or  subcircular,  entire,  surrounded  by  a 
thickened,  salient,  tubulate  peristome.  Frontal  wall 
convex,  smooth  or  slightly  granular,  with  moderately 
large  pores  arranged  in  longitudinal  rows.  Ascofiore 
small,  rounded,  placed  less  than  one-third  of  the 
distance  along  the  frontal  wall  from  the  orifice,  its 
opening  slightly  raised  above  the  level  of  the  frontal  wall. 

Avicularia  small,  rounded,  up  to  eight  in  number,  arranged  on  the  upper  edge  of 
the  peristome. 

Ovicells  not  seen. 


1.0  mm. 


Fig.  134.  Porina  tubulijera  (Mac- 
Gillivray). D.  36703.  Portion 
of  ramus. 
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MEASUREMENTS 

hr  = o-09-o-n  mm.  lr=o-io-o-i2  mm. 

Diameter  of  ramus  = o-7~o-8  mm. 

Distance  apart  of  orifices  in  horizontal  rows=o-6o  mm. 

Distance  apart  of  orifices  in  longitudinal  rows  =0-80-0-85  mm. 

Distance  of  ascopore  from  proximal  lip  of  orifice  =0-15-0-18  mm. 

remarks.  The  specimens  agree  very  well  with  the  lectotype,  which  has  a rather 
larger  ascopore.  In  most  cases  the  scars  left  by  the  oral  avicularia  can  easily  be 
seen  on  the  peristome.  The  zooecial  orifices  are  generally  not  arranged  in  straight 
lines  longitudinally  but  they  alternate,  though  this  feature  is  variable  especially 
where  the  branches  curve.  The  ascopore  is  much  calcified  and,  in  profile,  forms  a 
prominent,  rounded  eminence  below  the  peristome,  which,  in  many  cases,  has  an 
almost  urceolate  proximal  lip.  In  a thickened  part  of  one  branch  the  zooecia  are 
hexaserial. 

In  the  series  of  fossil  forms  of  Porina  present  in  the  various  collections  in  the 
Geological  Department,  a sharp  distinction  may  be  drawn  between  (a)  those  with 
slender,  quadriserial,  cylindrical,  ramose  zoaria  (P.  tubulifera) , i.e.  the  “condition  (a)  ” 
of  Waters  (1881,  p.  334,  pi.  16,  fig.  57);  ( b ) those  with  stout,  cylindrical,  multiserial 
zoaria  ( Spiroporina  vertebralis  Stoliczka,  1865,  p.  106,  pi.  17,  figs.  6,  6a,  7),  i.e.  the 
“condition  (b)”  of  Waters  (1881,  p.  334);  and  (c)  those  with  stout,  compressed  and 
often  lobate  zoaria  (P.  gracilis  Lamarck  sp.),  i.e.  the  “condition  (c)”  of  Waters 
(1881,  p.  334). 

Waters  (1881,  p.  333)  stated  that  he  possessed  a complete  intermediate  series  of 
forms  between  these  “conditions,”  and  if  this  was  so,  then  the  present  form  may  only 
be  regarded  as  a variety  of  the  more  typical,  lobed  form,  as  stated  by  MacGillivray 
(1895,  p.  103).  However,  from  the  evidence  I have  seen,  there  is  no  difficulty  in 
distinguishing  P.  tubulifera  from  the  other  two  forms,  and  the  presence  of  immersed, 
spatulate,  frontal  avicularia  in  the  first  (as  seen  in  some  Australian  specimens)  is  a 
further  distinguishing  feature.  This  is  confirmed  by  the  labels  on  specimens  from 
Muddy  Creek  and  Balcombe  Bay,  Victoria  [Middle  Miocene],  in  the  Canu  & Bassler 
Collection  (D.  33540-33543,  D.  35470),  on  which  these  workers  have  given  specific 
rank  to  MacGillivray’s  variety. 

A specimen  from  Curdies  Creek,  S.W.  Victoria  (D.  35998,  Hincks  Coll.),  possibly 
the  one  examined  by  Waters  (1881,  p.  333),  has  tubulate  peristomes  and  spatulate 
avicularia  immersed  in  the  frontal  wall,  their  rostra  directed  proximally.  The  speci- 
men agrees  closely  with  those  from  Muddy  Creek  and  Balcombe  Bay  mentioned 
above  and  belongs  to  P.  tubulifera. 

It  is  likely  that  Waters’s  record  of  this  species  from  Shakespeare  Cliff,  Wanganui 
(1881,  p.  334),  is,  in  reality,  a Spiroporina,  since  this  genus  is  commonly  found  in  the 
Castlecliff  deposits  (see  pp.  212  et  seq.),  while  Porina  has  not,  so  far,  been  noted  there. 

distribution.  Balcombian  [Middle  Miocene]:  Muddy  Creek;  Balcombe  Bay; 
Curdies  Creek;  Schnapper  Point  (MacGillivray);  Gippsland  (Crespin,  1943,  p.  91,  as 
Spiroporina  tubulifera) , Victoria.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 
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SPECIMENS 

D.  36703  (Fig.  134),  D.  36704,  D.  36705  Base  of  Kakanui  Limestone,  MacDonald’s  Quariy, 
Trig.  T,  Oamaru  S.D.  3 vincularian  specimens.  Sent  by  B.  H.  Mason. 

Family  DIDYMOSELLIDAE 

The  following  two  genera,  Didymosella  Canu  & Bassler  and  Tubiporella  Levinsen, 
are  grouped  together  for  convenience.  They  both  possess  a deep,  peristomial  brood- 
chamber1  (not  the  true  peristomial  ovicell  of  Tubucellaria,  cf.  Levinsen,  1909,  p.  65), 
large,  immersed,  adventitious  avicularia  with  complete  cross-bar,  and  a thick, 
chitinous  integument  covering  the  porous  frontal  shield.  The  type-species  of  both 
genera  were  at  one  time  regarded  as  Porinae,  but  they  cannot  now  be  placed  in  the 
Porinidae  because  of  the  characters  mentioned  above. 


Genus  DIDYMOSELLA  Canu  & Bassler 

Didymosella  Canu  & Bassler,  1917,  p.  43;  Canu  & Bassler,  1920,  p.  416;  Canu  & Bassler,  1929,  p.  327; 

Bassler,  1935,  p.  94. 

genotype  (by  original  designation).  Lepralia  larvalis  MacGillivray,  1869,  p.  134. 
Recent : Victoria. 

diagnosis.  Zoarium  encrusting,  or  unilamellar,  or  bilamellar-foliaceous,  or  bila- 
mellar-lobate,  or  free,  erect,  vincularian.  Orifice  transversely  oval  with  a pair  of 
large,  sub-oral  pores  passing  into  the  peristomie.  Large,  immersed,  frontal  or 
marginal  avicularia.  Ovicell  vestibular.  Oral  spines  sometimes  present. 

remarks.  In  their  monograph  of  1920  (p.  416)  Canu  & Bassler  placed  Didymo- 
sella in  the  Peristomellae  ( =Exochellidae  of  the  present  work)  because  of  the 
resemblance  of  the  paired  frontal  pores  to  those  resulting  from  the  coalescence  of 
the  three  labial  teeth  of  Exochella  (as  defined  by  Jullien,  1888,  p.  55,  and  as  seen  in 
E.  tricuspis  Hincks  sp.).  After  examination  of  a large  series  of  Recent  and  fossil 
forms  of  D.  larvalis  (MacGillivray),  I am  convinced  that  there  is  no  such  relationship, 
in  spite  of  Canu  & Bassler’s  reiteration  in  1929  (p.  327)  and  1933  (p.  80).  In  encrust- 
ing specimens  of  D.  larvalis  from  Port  Phillip  Heads,  Victoria,  the  frontal  pores  open 
at  a considerable  distance  from  the  orifice  and  have  been  formed,  not  by  coalescence 
of  the  labial  teeth  as  in  some  species  of  Exochella,  but  as  mere  perforations  in  the 
frontal  wall  at  the  base  of  the  peristome  (see  Livingstone,  19266,  pi.  11,  fig.  1). 

Levinsen  (1909,  p.  318)  placed  D.  larvalis  in  Escharoides,  from  which  genus  it  is 
separated  not  only  by  the  frontal  pores  but  also  by  the  completely  different  type  of 
ovicell. 

Waters  (1891,  p.  26,  pi.  3,  fig.  15)  stated  that  his  North  Italian  Porina  (?)  bioculata 
“is  clearly  related  to  Porina  larvalis,  MacGillivray,  which  also  has  two  large  pores 
on  the  front  of  the  peristome."  That  species,  however,  which  is  the  genotype  (by 
original  designation)  of  Bimicroporella  Canu  (1904,  p.  12),  differs  markedly  in  that  it 
is  described  and  figured  as  having  marginal  areolations  in  the  frontal  wall  and 

1 I have  called  this  a vestibular  ovicell  as  it  occupies  the  vestibular  arch  of  the  orifice  (see  p.  37). 
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a recumbent,  hyperstomial  ovicell.  Hence  Didymosella  is  not  a synonym  of 
Bimicroporella. 


1869  Lepralia  larvalis  MacGillivray,  p.  134. 

18796  Lepralia  larvalis  MacGillivray:  MacGillivray,  p.  30,  pi.  37,  figs.  5,  5 a,  5 6. 

1882a  Porina  larvalis  (MacGillivray)  Waters,  p.  269,  pi.  8,  fig.  19. 

19046  Porina  larvalis  (MacGillivray):  Maplestone,  p.  214. 

1909  Escharoides  larvalis  (MacGillivray)  Levinsen,  p.  318. 

19266  Escharoides  larvalis  (MacGillivray):  Livingstone,  p.  170,  pi.  11,  figs.  1-5  (cum  syn.). 

lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  64437. 
No  locality,  but  very  probably  Recent:  Port  Phillip  Heads,  Victoria.  MacGillivray 
Collection.  [The  present  identification  is  based  on  Recent  specimens  from  Port 


Phillip  Heads,  Victoria,  sent  to  the  Museum  by  Mr  J.  Bracebridge  Wilson  (e.g. 
97.5.1.881,  882).] 

diagnosis.  Didymosella  with  salient  peristome  often  mucronate  proximally. 
Paired  sub-oral  pores  large,  piercing  the  base  of  the  peristome  and  opening  into  the 
peristomie.  Frontal  tremopores  with  small,  stellate  teeth  at  their  base. 

description.  Zoarium  bilamellar-foliaceous,  or,  rarely,  free,  erect,  cylindrical 
or  subcylindrical,  vincularian. 

Zooecia  hexagonal  or  pyriform,  arranged  quincuncially  in  longitudinal  rows,  not 
distinctly  separated.  Primary  orifice  transversely  oval  in  shape,  placed  deep  in  the 
peristomie.  Secondary  orifice  semicircular,  the  proximal  lip  straight  or  concave, 
with  one,  sometimes  a pair  of  spine-bases  at  the  proximal  angles.  Peristome  salient, 
heavily  calcified  in  mature  zooecia,  its  proximal  edge  convex  or  raised  into  a blunt 
elevation  directed  distally  upwards.  Proximal  slope  of  peristome  pierced  by  a pair 
of  large,  subcircular  pores  separated  by  a thick,  longitudinal  bar  and  opening  into  the 
peristomie.  Frontal  wall  flattened  or  convex,  coarsely  perforated  by  large  tremopores 
with  small,  stellate  teeth  at  their  base. 


1.  Didymosella  larvalis  (MacGillivray) 

Figs.  135-138 


» 


O 


O.Smm. 


Fig.  135.  Didymosella  larvalis  (MacGillivray).  D.  36783.  Portion  of  bilamellar  zoarium. 
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Avicularia  single,  large,  forming  a deep  chamber  proximally  and  to  one  side  of  the 
paired  frontal  pores,  the  cross-bar  very  stout,  the  rostrum  raised,  very  acuminate, 
directed  laterally  outwards. 

Ovicells  vestibular,  large,  globular,  the  cavity  separated  from  that  of  the  zooecium 
by  a transverse  ridge  lying  directly  below  the  proximal  lip  of  the  secondary  orifice. 

Rosette-plates : (a)  distal — two  near  the  base  of  the  wall;  ( b ) lateral — two,  elongate, 
the  one  placed  centrally  in  the  distal  half  of  the  wall,  the  other  near  the  base  at  the 
proximal  end  of  the  wall. 

Central  portion  of  the  basal  wall  pierced  by  a large  foramen  normally  covered  by 
a thin,  oval  or  circular,  calcareous  lamina. 

Pore-chambers  present. 


MEASUREMENTS 

Lz  =0*55-0-63  mm. 
Secondary  hr =0-13-0-16  mm. 


12=0-40-0-48  mm. 
lr  = o-i7-o-i9  mm. 


remarks.  This  species  is  very  common  at  Weka  Pass,  where  it  forms  large 
bilamellar  fronds,  only  one  specimen  being  of  the  vincularian  form.  The  frontal 


Figs.  136-138.  Didymosella  larvalis  (MacGillivray) . 

Fig.  136.  D.  36784.  Internal  view  of  frontal  wall  of  zooecium,  showing  the  lower  end  of  the  orifice,  the 
paired  frontal  pores,  and  the  stellate  basal  openings  of  the  tremopores. 

Fig.  137.  D.  36938.  View  of  orifice  with  proximal  lip  and  portion  of  the  longitudinal  bar  between  the 
paired  pores  broken  away  to  show  the  concave  brood-chamber  (vestibular  ovicell)  with  its  prominent, 
transverse  cross-bar  along  the  proximal  edge. 

Fig.  138.  D.  36962.  Vertical  section  through  two  zooecia  showing  the  cavity  of  the  vestibular  ovicell. 
The  large  pores  in  the  lateral  wall  are  rosette-plates;  the  small  pores  are  the  basal  ends  of  frontal 
tremopores. 


avicularia  are  ubiquitous,  the  single  large  chamber  being  very  rarely  replaced  by  a 
pair  of  smaller  chambers,  their  rostra  directed  outwards.  Extreme  calcification  has 
occurred  in  most  cases  and  has  resulted  in  a cushion-like  aggregation  round  the  orifice, 
the  paired  frontal  pores  being  concealed  in  a short  tunnel.  The  proximal  lip  of  the 
peristome  is  often  convex  and  rounded,  but  seldom  produced  into  a spine  such  as 
appears  on  Recent  specimens  (cf.  Livingstone,  19266,  pi.  11,  fig.  1). 

The  two  small  fragments  from  Tarakohe  Quarry  have  slightly  smaller  and  more 
compact  zooecia,  but  are  otherwise  similar  to  the  Weka  Pass  material. 

Recent  material  from  Port  Phillip  Heads  in  the  Zoological  Department  is  similar 
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to  that  figured  by  Livingstone  (19266).  The  colonies  are  loosely  adnate  on  weed 
and  have  very  strongly  developed  spine-like  elevations  both  on  the  proximal  and 
distal  lips  of  the  orifice. 

Earlier  workers  came  to  the  conclusion  that  the  ovicells  of  this  species  still 
remained  to  be  discovered,  and  certainly  no  chambers  of  the  usual  hyperstomial  or 
entozooecial  type  have  ever  been  reported.  Removal  of  the  proximal  lip  of  the 
orifice,  however,  clearly  reveals  the  concave  oral  shelf  which  forms  the  base  of  the 
vestibular  brood-chamber  (Fig.  137),  and  one  is  struck  by  the  resemblance  to  the  oral 
shelf  which  accompanies  the  hyperstomial  ovicell  of  Arachnopusia  (see  p.  175  and 
Fig.  121).  This  chamber  is  always  present  in  some  form  or  another,  but  the  zooecia 
which  become  fertile  are  very  probably  those  in  which  the  chamber  is  wide,  tending 
to  slight  invagination  of  the  distal  wall  of  the  peristomie  (Fig.  138).  In  this  it  will 
be  seen  to  correspond  exactly  with  the  vestibular  (“peristomial”)  ovicell  of  Tubi- 
porella  magnirostris  (MacGillivray)  figured  by  Levinsen  (1909,  pi.  16,  fig.  5^).  As 
Waters  (1907,  p.  126)  has  noted,  this  is  quite  different  from  the  true  peristomial 
ovicell  of  Tubucellaria  (cf.  Levinsen,  1909,  pi.  16,  figs.  4 a,  4 b). 

There  have  not,  so  far  as  is  known,  been  any  records  of  the  nature  of  the  operculum 
of  D.  larvalis.  However,  a Recent  specimen  from  Port  Phillip  Heads,  Victoria 
(97.5.i.88i,Bracebridge  Wilson  Coll.),  shows  that  each  zooecium  possesses  a thickened, 
semicircular,  chitinous  operculum  covering  the  opening  of  the  zooecial  cavity 
(primary  orifice)  and  continuous  with  the  internal  frontal  membrane.  This  feature 
is  also  somewhat  analogous  to  that  seen  in  Arachnopusia  monoceros  (Busk),  which  has, 
in  addition,  an  operculum  closing  the  hyperstomial  ovicell  (see  p.  174).  In  D.  larvalis 
the  secondary  orifice  is  not  closed  by  an  operculum,  but  in  young  marginal  zooecia  it 
appears  to  be  sealed  off  by  a thin,  transparent  membrane  which  is  probably  ruptured 
when  the  tentacle-sheath  is  first  extruded. 

In  regard  to  the  frontal  wall  of  D.  larvalis,  the  specimen  just  mentioned  indicates 
that  growth  of  the  frontal  shield  takes  place  from  the  proximal  end  of  the  zooecium, 
the  paired  pores  being  formed  subsequently  to  the  development  of  the  proximal  shield. 
The  proximal  portions  of  the  peristome  appear  last.  This  mode  of  growth  differs 
considerably  from  that  observed  in  Arachnopusia  unicornis  (Hutton),  in  which  the 
aperture  is  first  divided  by  the  “apertural  bar”  (see  p.  178). 

There  is  much  doubt  as  to  the  function  of  the  paired  pores,  and  they  have  generally 
been  considered  as  peristomial  pores  connected  with  the  compensation-sac.  MacGil- 
livray (1895,  p.  104)  stated  that  the  thick,  chitinous  epitheca  which  covers  the  frontal 
shield  does  not  cover  the  paired  pores,  but,  though  I have  not  been  able  to  examine 
any  spirit  material,  a Recent  specimen  from  Port  Phillip  Heads,  Victoria  (97.5.1.881, 
Bracebridge  Wilson  Coll.),  seems  to  indicate  that  it  does.  Livingstone’s  statement 
(19266,  p.  172)  that  “Fresh  colonies  are  covered  by  a heavy  brown  membrane,  which, 
until  removed  by  incineration,  obliterates  many  important  characters”  appears  to 
confirm  this.  Dr  Hastings  has  drawn  my  attention  to  the  paired,  distal  pores 
formed  in  some  species  of  Cretaceous  Cribrimorpha  by  the  fusion  of  the  proximal 
apertural  spines  with  the  apertural  bar  by  a median  process  (cf.  Lang,  1921,  text -fig.  6 
on  p.  xxxix;  text-figs.  30,  31  on  p.  62;  text-figs.  32,  33  on  p.  66),  but  I am  unable  to 
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say  whether  the  analogy  is  a true  one.  In  view  of  earlier  remarks  on  the  formation 
of  the  frontal  shield  of  D.  larvalis,  in  which  an  “apertural  bar”  does  not  appear  to 
form,  I think  it  rather  unlikely. 

The  vincularian  fragment  from  Weka  Pass  (D.  36785),  in  which  the  zooecia  are 
hexaserial,  agrees  closely  with  the  specimens  from  Mt  Gambier,  South  Australia 
(D.  32981,  Tenison-Woods  Coll. — probably  the  specimen  described  and  figured  by 
Waters,  1882a,  p.  269,  pi.  8,  fig.  19).  Calcification  has  been  extremely  heavy  in  the 
vicinity  of  the  orifice  and  has  almost  obliterated  the  paired  frontal  pores. 

A most  interesting  species  of  Didymosella  from  the  John  Adams  Bank,  off  Brazil, 
South  Atlantic,  collected  by  H.M.S.  “Herald,”  is  in  the  Busk  Collection  (99.7.1.176). 
It  differs  from  D.  larvalis  in  possessing  an  avicularium  with  a long,  thin,  acuminate 
mandible  (o*7-o-8  mm.  in  length)  bearing  a symmetrical,  membranous  expansion  on 
either  side  of  the  rachis  similar  to  but  narrower  than  that  of  Smittipora  abyssicola 
(Smitt)  (see  Harmer,  1926,  p.  259,  pi.  16,  fig.  12).  The  membranous  expansion  extends 
about  two-thirds  of  the  length  of  the  rachis.  The  proximal  peristome  is  not  spinose 
as  in  Recent  specimens  of  D.  larvalis. 

It  is  curious  that  D.  larvalis,  so  abundant  at  Weka  Pass,  appears  to  be  absent  from 
the  deposits  of  equivalent  age  at  Dovedale  Stream.  This  is  probably  reflected  in  the 
somewhat  different  ecology  of  the  two  areas  of  deposition. 

DISTRIBUTION 

Recent:  South  and  East  coast  of  Australia. 

Fossil:  Pliocene  and  Miocene  of  Victoria  and  South  Australia.  Southland, 
Waiauan  [Middle  Miocene]:  Weka  Pass.  Pareora,  Otaian  [Middle  Oligocene] : 

Tarakohe  Quarry. 

SPECIMENS 

D.  36783  (Fig.  135),  D.  36784  (Fig.  136),  D.  36938  (Fig.  137),  D.  36961,  D.  36962  (Fig.  138). 

Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka 
Pass  Stream,  Waipara  S.D.  5 bilamellar-foliaceous  specimens.  Sent  by  B.  H. 
Mason. 

D.  36785  Locality,  etc.,  as  above.  1 vincularian  specimen. 

D.  36786  Locality,  etc.,  as  above.  Numerous  bilamellar  specimens. 

D.  36787  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D. 
1 bilamellar  specimen.  Sent  by  B.  H.  Mason. 


2.  Didymosella  sp.  a it.  porosa  (Stoliczka) 


Aff.: 

1865 

1929 


Figs.  139,  140 

Semiescharipora  porosa  Stoliczka,  p.  128,  pi.  19,  figs.  10-13,  13a,  13 b. 
Didymosella  porosa  (Stoliczka)  Canu  & Bassler,  p.  328. 


lectotype  of  Semiescharipora  porosa  Stoliczka  (here  chosen).  Naturhistorisches 
Museum  (Geologisch-palaontologische  Abteilung),  Vienna,  Inv.  Nr.  1865,  XLIX,  18. 
Southland,  Altonian  [Lower  Miocene]:  Parnell  Grit  (Greensand),  Orakei  Bay,  Auck- 
land, New  Zealand.  Probably  the  specimen  figured  by  Stoliczka  (1865). 

diagnosis  (of  New  Zealand  fossils).  Free,  erect  Didymosella  in  narrow,  ligulate 
lobes,  with  the  orifices  on  one  surface  only.  Paired  pores  depressed,  situated  about 
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half-way  along  the  frontal  shield.  Avicularia  small,  immersed,  placed  proximally  to 
the  frontal  pores.  Marginal  zooecia  with  raised  peristome.  No  spines. 

description.  Zoarium  free,  erect,  the  lobes  narrow,  ligulate,  and  dichotomous, 
formed  of  about  five  longitudinal  rows  of  zooecia,  the  orifices  facing  outwards  on  one 
surface  only. 

Zooecia  hexagonal  or  oblong,  arranged  quincuncially  in  longitudinal  rows,  not 
distinctly  separated.  Primary  orifice  transversely  oval,  placed  at  the  bottom  of  a 
shallow  peristomie.  Secondary  orifice  circular  or  subcircular.  Peristome  bounded 
by  a narrow  rim,  thickened  but  scarcely  raised  except  in  the  marginal  zooecia,  only 
rarely  having  the  proximal  lip  elevated.  No  oral  spine-bases.  Frontal  wall  flattened 
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Figs.  139,  140.  Didymosella  sp.  aff.  porosa  (Stoliczka).  D.  36788. 

Fig.  139.  Ventral  surface  of  lobe  showing  arrangement  of  zooecia  and  avicularia. 

Fig.  140.  Dorsal  surface  of  lobe. 

or  concave,  perforated  by  numerous  tremopores,  the  zooecia  of  the  inner  rows  with 
a sub-central,  depressed  area  occupied  by  a pair  of  large  pores  placed  side  by  side  and 
separated  by  a longitudinal  bar ; the  paired  pores  of  the  zooecia  in  the  marginal  rows 
piercing  the  proximal  slope  of  the  salient  peristome. 

Avicularia : {a)  on  the  inner  rows  of  the  zooecia,  single,  small,  and  immersed  in 
the  frontal  wall  proximally  to  the  paired  pores,  the  triangular  rostrum  directed 
laterally  outwards  towards  the  nearer  margin  of  the  frond ; ( b ) on  the  marginal  rows 
of  zooecia,  frequent,  single,  large,  situated  on  the  proximal  extremity  of  the  frontal 
wall,  the  rostrum  triangular  and  directed  proximally. 

Ovicells  probably  vestibular. 

Dorsal  surface  of  lobe  much  calcified  and  coarsely  perforated  by  large  pores 
occupying  small,  depressed  areas,  the  pores  piercing  the  basal  walls  of  the 
zooecia. 
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MEASUREMENTS 

Lz  = 0-60-0*70  mm.  lz =0-38-0-44  mm. 

Secondary  hr=o-i2-o-i4  mm.  lr  = o-i4-o-i7  mm. 

Average  width  of  zoarial  lobe  = i-5-i*8  mm. 

remarks.  This  is  a very  distinctive  species  closely  related  to  D.  larvalis,  from 
which  it  differs  in  its  zoarial  habit,  the  paired  pores  situated  almost  half-way  along 
the  frontal  shield  (except  on  the  marginal  zooecia),  the  salient,  marginal  zooecia,  and 
the  perforations  on  the  dorsal  surface  of  the  zoarium.  It  is  possible  that  these  last 
pores  were  radicular  in  nature  and  served  for  the  extrusion  of  anchoring  filaments  as 
in  the  family  Petraliidae.  The  large  avicularia  on  the  margin  are  very  similar  to 
those  of  D.  larvalis  (bilamellar-lobate  form),  though  the  avicularian  rostra  of  the 
present  species  are  directed  proximally.  These  rostra  extend  almost  to  the  distal 
margin  of  the  orifice  of  the  proximal  zooecium  and  there  is  always  a strong  cross-bar 
present  (Fig.  139). 

A similar  habit  of  growth  is  seen  in  Semiescharipora  porosa  Stoliczka  sp.  from  the 
Parnell  Grit  (Greensand)  beds  of  Altonian  [Lower  Miocene]  age  at  Orakei  Bay,  Auck- 
land. Canu  & Bassler  (1929,  p.  328)  placed  that  species  in  Didymosella.  Stoliczka 
made  no  mention  of  paired  pores,  but  one  of  his  figures  (pi.  19,  fig.  11)  does  indicate 
that  they  were  probably  present  in  his  specimens.  For  this  reason,  and  because  the 
calcification  of  the  frontal  wall  bears  a strong  resemblance  to  species  of  Didymosella, 
it  seems  in  order  to  place  this  species  in  the  latter  genus. 

Until  a revision  of  the  Orakei  Bay  fauna  can  be  undertaken,  the  specimens  from 
Tarakohe  Quarry  are  best  placed  tentatively  in  Stoliczka’s  species. 

distribution.  ( D . porosa)  Southland,  Altonian  [Lower  Miocene] : Orakei  Bay 
(Stoliczka).  ( D . sp.  aft.  porosa ) Pareora,  Otaian  [Middle  Oligocene] : Tarakohe 
Quarry. 

SPECIMENS 

D.  36788  (Figs.  139,  140),  D.  36789-36792  “Bryozoan  Bed”  overlying  Takaka  Limestone, 
Tarakohe  Quarry,  Waitapu  S.D.  5 ligulate  specimens.  Sent  by  B.  H.  Mason. 

Genus  TUBIPORELLA  Levinsen 

Tubiporella  Levinsen,  1909,  pp.  89,  305;  Canu  & Bassler,  1920,  p.  549;  Bassler,  1935,  p.  221. 

genotype  (by  monotypy).  Lepralia  magnirostris  MacGillivray,  1883,  p.  134, 
pi.  1,  fig.  6.  Recent:  Port  Phillip  Heads,  Victoria. 

diagnosis.  Zoarium  bilamellar-foliaceous,  or  loosely  encrusting.  Zooecia  with 
large,  semicircular  orifice  surrounded  by  a thickened  and  raised  peristome.  A single, 
small,  rounded  frontal  pore  present,  distinct  from  the  frontal  tremopores.  Avicularia 
large,  single  or  paired,  deeply  immersed  in  the  frontal  wall,  the  cross-bar  strong. 
Frontal  wall  coarsely  perforate.  Ovicell  vestibular. 

remarks.  Levinsen  (1909)  grouped  this  genus  with  Tubucellaria,  probably 
because  of  the  presence  in  both  genera  of  a frontal  pore  and  because  of  their  somewhat 
similar  reproductive  processes.  This  relation,  however,  is  not  nearly  so  strong  as  at 
first  appears.  Unlike  Tubiporella,  Tubucellaria  has  its  ovicell  generally  developed  as 
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a dilatation  of  the  peristome  externally  to  the  zooecium  proper  (cf.  Waters,  1907, 
p.  126),  is  without  the  very  characteristic,  sessile  avicularian  chamber,  and  always 
adopts  the  free,  erect,  vincularian  habit  of  growth.  For  these  reasons  Tubiporella 
must  be  considered  as  quite  distinct  from  Tubucellaria , and  it  is  placed  near  to 
Didymosella,  from  which  it  appears  to  differ  fundamentally  only  in  possessing  a single 
frontal  pore.  MacGillivray  (1887c,  p.  190)  placed  T.  magnirostris  in  the  Micro- 
porellidae,  but  this  cannot  be  conceded. 


Tubiporella  magnirostris  (MacGillivray) 

Fig.  141 

? 1882a  Microporella  introversa  Waters,  p.  268,  pi.  9,  figs.  33,  34. 

1883a  Lepralia  magnirostris  MacGillivray,  p.  134,  pi.  1,  fig.  6. 

1884  Porina  magnirostris  (MacGillivray)  Hincks,  p.  279,  pi.  9,  fig.  6. 

1885  Microporella  magnirostris  (MacGillivray)  Waters,  p.  296. 

1887a  Microporella  magnirostris  (MacGillivray):  Waters,  p.  55. 

1887c  Tessaradoma  magnirostris  (MacGillivray)  MacGillivray,  p.  209. 

1889a  Tessaradoma  magnirostris  (MacGillivray):  MacGillivray,  p.  271,  pi.  175,  figs.  1,  ia,  1 b. 

1895  Tessaradoma  magnirostris  (MacGillivray):  MacGillivray,  p.  66,  pi.  9,  figs.  19,  19a. 

1898  Porina  magnirostris  (MacGillivray) : Hamilton,  p.  198. 

19045  Tessaradoma  magnirostris  (MacGillivray):  Maplestone,  p.  202. 

1907  Porina  magnirostris  (MacGillivray) : Waters,  p.  126. 

1909  Tubiporella  magnirostris  (MacGillivray)  Levinsen,  p.  307,  pi.  16,  figs.  5 a-d. 

1922  Tubiporella  magnirostris  (MacGillivray):  Bassler,  p.  367,  text-fig.  914. 

lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  63873. 
Recent : Port  Phillip  Heads,  Victoria.  Unilamellar  specimen.  MacGillivray  Collec- 
tion. [The  present  identification  is  based  on  Recent  specimens  from  Port  Phillip 
Heads,  Victoria,  sent  to  the  Museum  by  Mr  J.  Bracebridge  Wilson  (e.g.  97.5.1.818).] 

diagnosis.  As  for  the  genus. 

description.  Zoarium  bilamellar-foliaceous. 

Zooecia  arranged  quincuncially  in  longitudinal  rows,  not  distinctly  separated. 
Secondary  orifice  subcircular,  somewhat  flattened  proximally,  and  surrounded  by  a 
shallow  groove.  Peristome  much  thickened  and  slightly  raised,  without  oral  spines. 
Frontal  wall  flattened,  depressed,  coarsely  perforated  by  tremopores,  a single  tubular 
pore,  often  obliterated  by  calcification,  occupying  a small,  deep  depression  at  the 
proximal  end  of  the  peristome. 

Avicularia  single,  large,  placed  on  the  margin  of  each  zooecium  and  deeply  im- 
mersed by  the  calcification,  the  broad,  triangular  rostrum  directed  laterally  outwards; 
often  absent  or  obliterated  by  calcification. 

Ovicells  vestibular. 

measurements 

1^=0-52-0-58  mm.  12=0-35-0-43  mm. 

Secondary  hr =0-10-0-12  mm  lr =0-12-0-15  mm. 

remarks.  Waters’s  description  and  figures  of  Microporella  introversa  (1882a, 
p.  268,  pi.  9,  figs.  33,  34)  from  Mt  Gambier,  South  Australia,  appear  to  apply  to  the 
present  species,  as  indicated  by  his  later  synonymy  (1887a,  p.  55).  There  is  no 
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material  present  in  the  collections  from  Mt  Gambier,  however,  nor  is  the  species 
mentioned  by  Blake  (1902,  pp.  74,  75),  and  I,  therefore,  prefer  to  retain  MacGillivray’s 
name. 

Specimen  D.  32517  is  probably  part  of  the  material  from  Waipukurau  Cutting 
referred  to  by  Waters  (1887a,  p.  55)  as  forming  a “contorted  undulating  anastomosing 

mass.”  It  agrees  closely  with  a larger  zoarial 
fragment  from  Waipukurau  Gorge  in  the  Manchester 
Museum,  and  comparison  with  a number  of  Recent 
specimens  of  T.  magnirostris  (MacGillivray)  from 
the  type-locality  shows  that  there  the  species  usually 
has  considerably  larger  zooecia  and  possesses  long, 
acuminate  avicularia  as  figured  by  MacGillivray 
(1883a,  pi.  1,  fig.  6).  These,  however,  are  not 
reliable  distinguishing  features. 

The  fossil  specimens  are  very  much  overgrown 
by  calcification,  especially  in  the  region  of  the  orifice, 
and  many  of  the  tremopores  are  completely 
obliterated  along  with  the  immersed  avicularia. 
The  frontal  pore,  however,  is  often  quite  salient 
and  is  readily  visible.  Unlike  the  paired  pores  of 


1 


0.5 


mm. 


Fig.  141.  Tubiporella  magnirostris 

(MacGillivray).  d.  32517.  Four  Didymosella,  it  appears  to  pass  directly  into  the 

zooecia-  body-cavity. 


DISTRIBUTION 

Recent:  Victoria;  Gulf  of  Manaar,  Ceylon  (Thornely,  1905,  p.  113). 

Fossil:  [Pliocene]:  Waipukurau;  Whakaari.  Miocene  and  Pliocene  of  Victoria 
(Crespin,  1943,  p.  91).  (PBalcombian  [Middle  Miocene]):  Mt  Gambier,  South 

Australia. 


SPECIMEN 

D.  32517  (Fig.  141).  Waipukurau  Cutting.  1 bilamellar  specimen.  Slide  labelled  " Micro- 
porella magnirostris  McG.”  by  Jelly.  Hincks  Collection. 

OTHER  MATERIAL 

Waipukurau  Gorge.  1 bilamellar  specimen.  Slide  labelled  “ Porina  magnirostris.  Named  by  Miss 
Jelly”  by  Waters.  Waters  Collection,  Manchester  Museum. 

[Whakaari],  Tangoio.  1 bilamellar  specimen.  Slide  labelled  “ Microporella  magnirostris  McG.  Porina” 
by  Jelly.  Jelly  Collection,  Manchester  Museum. 

Waipukurau.  1 bilamellar  specimen.  Slide  labelled  ‘‘Microporella  magnirostris,  MacG.”  by  Waters. 
Jelly  Collection,  Manchester  Museum. 


Family  HIPPOTHOIDAE 

Genus  HIPPOTHOA  Lamouroux 

Hippothoa  Lamouroux,  1821,  p.  82;  Canu  & Lecointre,  1928,  p.  52;  Bassler,  1935,  p.  128  (cum  lit.) ; 
Marcus,  1940,  p.  210. 

genotype  (by  monotypy).  Hippothoa  divaricata  Lamouroux,  1821,  p.  82,  pi.  80, 
figs.  15,  16.  Recent:  Mediterranean. 
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diagnosis.  Encrusting  Ascophora,  often  uniserial,  the  gymnocyst  tapering 
proximally,  the  frontal  wall  marked  by  successive,  transverse  growth-lines.  Repro- 
duction effected  by  special  female  zooecia  (gonozooecia)  of  different  size  and  shape 
from  the  normal  zooecia.  Very  small  (male)  zooecia  may  also  be  present.  Orifice 
sub-terminal,  the  proximal  lip  with  a sinus.  Avicularia  wanting. 

1 . Hippothoa  distans  MacGillivray 

Fig.  142 

1869  Hippothoa  distans  MacGillivray,  p.  130. 

1870 b Hippothoa  flagellum  Manzoni,  p.  328,  pi.  1,  fig.  5. 

1887a  Hippothoa  flagellum  Manzoni:  Waters,  p.  63. 

1904  Hippothoa  distans  MacGillivray:  Waters,  p.  54,  pi.  3,  figs.  8a-g  ( cum  syn.). 

1905  Hippothoa  flagellum  Manzoni:  Neviani,  p.  515,  text-fig.  2. 

1927 b Hippothoa  distans  MacGillivray:  Canu  & Bassler,  p.  13,  pi.  1,  fig.  3. 

1932  Hippothoa  distans  MacGillivray:  Hastings,  p.  426. 

1938a  Hippothoa  distans  MacGillivray:  Marcus,  p.  212. 

1940  Hippothoa  distans  MacGillivray:  Osburn,  p.  408. 

1947  Hippothoa  flagellum  Manzoni:  Osburn,  p.  28. 

lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  64171. 
Recent:  Port  Phillip  Heads,  Victoria.  Speci- 
men encrusting  Fucus.  MacGillivray  Collection. 

[The  present  identification  is  based  on  Recent 
specimens  from  Port  Phillip  Heads,  Victoria, 
sent  to  the  Museum  by  Mr  J.  Bracebridge 
Wilson  (e.g.  97.5.1.788,  789).] 

diagnosis.  Very  small  Hippothoa  with 
thread-like  connecting  processes  between  the 
distant  zooecia.  Orifice  with  a rounded  median 
sinus  in  the  proximal  lip.  Gonozooecia  mitri- 
form,  with  a globular  distal  sac. 

description.  Zoarium  encrusting. 

Zooecia  small,  elongate-oval  or  pyriform, 
remote,  connected  to  one  another  by  a slender, 
thread-like  process  (up  to  0-53  mm.  in  length) 
of  the  proximal  extremity  so  as  to  form  a 
linear  series.  Orifice  subcircular  with  a promi- 
nent, rounded  sinus  in  the  proximal  lip,  the 
margins  elevated  into  a slight  peristome.  Frontal  wall  convex,  finely  punctate, 
without  a median  carina. 

Gonozooecia  shorter  than  ordinary  zooecia,  hexagonal  in  shape,  the  ovicell  portion 
hyperstomial,  globular,  mitriform.  Orifice  of  gonozooecium  similar  in  dimensions 
to  that  of  normal  zooecium. 

Avicularia  wanting. 

MEASUREMENTS 

Lz =0-25-0-30  mm.  lz  =0-13-0-15  mm. 

(Excluding  sinus)  hr =0-03-0-04  mm.  lr  = 0-03-0-04  mm. 

Gonozooecia  Lz =0-20-0-22  mm.  lz  = o-i2-o-i4  mm. 


O 0.5  mm. 


Fig.  142.  Hippothoa  distans  MacGillivray. 
D.  32502.  Three  normal  zooecia  and  a 
gonozooecium  (at  top). 
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remarks.  The  specimen  from  Weka  Pass  (D.  36706)  is  devoid  of  gonozooecia 
but  the  zooecia  are  of  the  same  size  and  appearance  as  those  of  the  Napier  material. 
The  material  from  both  localities  agrees  with  that  from  Port  Phillip  Heads,  Victoria, 
mentioned  above. 

MacGillivray  (18896,  p.  322)  distinguished  H . flagellum  Manzoni  (from  the  Pliocene 
of  Calabria,  Italy)  by  the  presence  of  a median  carina  on  the  frontal  wall  of  the 
zooecium.  This,  however,  is  neither  figured  nor  mentioned  by  Manzoni  (18706, 
p.  328,  pi.  1,  fig.  5),  and  there  is  not  sufficient  reason  for  separating  his  species  from 
H.  distans. 

DISTRIBUTION 

Recent : Cosmopolit  an . 

Fossil:  Pleistocene:  Japan  (Sakakura,  1935,  p.  18,  as  H . flagellum) . [Pliocene]: 
Italy;  Napier  Harbour ; Waipukurau.  Southland,  Waiauan  [Middle  Miocene] : 
Weka  Pass.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMENS 

D.  32502  (Fig.  142).  Napier  Harbour.  1 specimen  encrusting  Ostrea.  Slide  labelled  “ Hip- 
pothoa  flagellum.  Manz.”  by  Jelly.  Hincks  Collection. 

D.  36706  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka 
Pass  Stream,  Waipara  S.D.  5 zooecia  encrusting  base  of  a polyzoan.  Sent  by  B.  H. 
Mason. 

D.  36776  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  1 en- 
crusting specimen.  Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ Hippothoa  flagellum  Manz.”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 


2.  Hippothoa  hyalina  (Linnaeus) 

Fig-  143 

1767  Cellepora  hyalina  Linnaeus,  p.  1286. 

1873  Lepralia  hyalina  (Linnaeus) : Hutton,  p.  98. 

1880a  Schizoporella  hyalina  (Linnaeus)  Hincks,  p.  271,  pi.  18,  figs.  8-10. 

1887a  Schizoporella  hyalina  (Linnaeus):  Waters,  p.  68  [pars),  pi.  8,  figs.  42,  43. 

1898  Schizoporella  hyalina  (Linnaeus) : Hamilton,  pp.  196,  199. 

1929  Hippothoa  hyalina  (Linnaeus):  Okada,  p.  17,  pi.  1,  fig.  4;  pi.  4,  fig.  3 {cum  lit). 

1937  Hippothoa  hyalina  (Linnaeus):  Marcus,  p.  79,  pi.  17,  fig.  42  (synonymy  for  American  area). 

19386  Hippothoa  hyalina  (Linnaeus):  Marcus,  p.  75,  pi.  20,  figs.  54,  56;  pi.  21,  fig.  55. 

1940  Hippothoa  hyalina  (Linnaeus):  Marcus,  p.  211,  text-fig.  109. 

type.  As  Linnaeus’s  type  is  unknown — it  is  not  in  the  Collections  of  the  Linnaean 
Society  of  London — I have  based  my  identification  on  the  numerous  specimens  of 
H.  hyalina  from  British  waters  in  the  Museum  (e.g.  Johnston  Coll.  47.9.16.67 — Fowey 
Harbour;  i.e.  specimens  “m”  and  “n”  of  Gray,  1848,  p.  129 — “ Celleporella  hyalina.” 
See  also  Johnston,  1847,  pi.  54,  fig.  1). 

diagnosis.  Loosely  encrusting  Hippothoa  often  forming  heaped  masses.  Frontal 
wall  hyaline  with  distinct,  transverse  growth-ridges.  Three  types  of  zooecia  present. 

description.  Zoarium  loosely  encrusting,  probably  growing  on  weeds,  etc. 

N on-ovicelled  [normal)  zooecia  oval  or  pyriform,  arranged  alternately  in  diverging 
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rows,  distinctly  separated  by  deep  furrows.  Orifice  longitudinally  elliptical,  terminal, 
the  proximal  lip  concave,  with  a deep,  rounded  sinus,  the  peristome  not  thickened  or 
raised.  Frontal  wall  thin,  hyaline,  convex,  crossed  by  strong,  annular,  transverse 
growth-lines  without  ornamentation. 

Gonozooecia  slightly  shorter  than  normal  zooecia, 
their  orifices  transversely  semi-elliptical,  the  proximal 
lip  straight,  with  a small,  triangular  nick  at  the  centre. 

Ovicell  portion  hyperstomial,  recumbent,  surrounded 
by  kenozooecia,  with  a number  of  large,  circular  pores 
arranged  irregularly,  the  distal  part  of  the  frontal 
surface  with  an  inconspicuous,  rounded  umbo  some- 
times continued  as  an  indefinite,  median  ridge  to  the 
distal  lip  of  the  orifice. 

Small  [male)  zooecia  dispersed  throughout  the 
colony,  their  orifices  similar  in  shape  to  those  of  the 
normal  zooecia  but  much  smaller  in  size. 

Avicularia  wanting. 

MEASUREMENTS 

Normal  zooecia  Lz =0-38-0-43  mm. 

(Including  sinus)  hr =0-09-0-10  mm. 

Gonozooecia  Lz =0-33-0-40  mm. 

hr =0-03-0-04  mm. 

Male  zooecia  Lz =0-25-0-27  mm. 

(Including  sinus)  hr= 0-03-0-04  mm. 

remarks.  These  specimens  differ  from  the  typical  European  forms  of  H.  hyalina 
in  having  a narrower  proximal  sinus  and  in  having  rather  inconspicuous  ovicells.  In 
this  very  variable  species,  however,  the  small  differences  which  are  to  be  found  may 
be  duetto  differences  in  habitat. 

The  fossil  specimens  at  the  Manchester  Museum  labelled  by  Waters  include  both 
H.  hyalina  and  var.  tuber culata  (see  below),  though  there  is  no  indication  of  this  in 
his  account  (1887a,  p.  68). 

DISTRIBUTION 

Recent:  Cosmopolitan. 

Fossil:  [Pleistocene]:  California  (Canu  & Bassler,  1923,  p.  94).  Wanganui, 
Castlecliffian  CU2a,  CU2C  [Upper  Pliocene]:  Castlecliff;  Shakespeare  Cliff, 

Wanganui  (Hamilton).  Wanganui,  Nukumaruan  [Middle  Pliocene]:  Mangamako 
Horizon,  Hunterville.  Pliocene:  Coralline  Crag,  England.  [Pliocene]:  Waipukurau; 
Petane. 

SPECIMENS 

D.  36707  (Fig.  143).  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2c.  1 encrusting  specimen.  Collected 
by  C.  A.  Fleming. 

D.  36919,  D.  36920  N.Z.G.S.  Loc.  3094,  Mangamako  Horizon,  Hunterville.  2 encrusting  speci- 
mens. Collected  by  J.  Marwick. 

Unnumbered  specimen.  N.Z.G.S.  Loc.  4140,  Castlecliff  CU2a.  This  specimen  disintegrated 
before  it  could  be  figured. 


Fig.  143.  Hippothoa  hyalina  (Linnaeus) . 
D.  36707.  Normal  zooecia. 


lz  =0-18-0-22  mm. 
lr =0-07-0-08  mm. 
lz  = 0-20-0-22  mm. 
lr =0-08-0-09  mm. 
lz  =0-15-0-17  mm. 
lr =0-02-0-03  mm. 
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OTHER  MATERIAL 

Waipukurau.  i encrusting  specimen.  Slide  labelled  “ Schizoporella  hyalina”  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Waipukurau  Gorge,  i encrusting  specimen.  Slide  labelled  “Schizoporella  hyalina’’  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

Tommy  Gully,  Petane.  I encrusting  specimen.  Slide  labelled  “Schizoporella  hyalina’’  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

3.  Hippothoa  hyalina  (Linnaeus)  var.  tuberculata  (Hincks) 

Fig.  144 

1873  Lepralia  hyalina  (Linnaeus)  var.  D Hutton,  p.  98. 

1880a  Schizoporella  hyalina  (Linnaeus)  var.  y tuberculata  Hincks,  p.  272. 

1887a  Schizoporella  hyalina  (Linnaeus):  Waters,  p.  68  [pars). 

1889 b Schizoporella  hyalina  (Linnaeus!  var.  y tuberculata  Hincks:  MacGillivray,  p.  315. 

1898  Schizoporella  hyalina  (Linnaeus)  var.  tuberculata  Hincks:  Hamilton,  p.  196. 

1923  Schizoporella  hyalina  (Linnaeus)  var.  tuberculata  Hincks:  O’Donoghue  & O’Donoghue,  p.  177. 

type.  Hincks’s  distribution  list  for  H.  hyalina  and  its  varieties  (1880a,  p.  274) 
indicates  that  his  material  of  var.  tuberculata  came  from  Australia.  There  is  no  trace 

of  his  specimens  in  the  Zoological  Department,  but 
a specimen  in  the  Hutton  Collection  (75. 1.5. 21)  was 
registered  in  the  Museum  five  years  before  Hincks 
published  his  “History  of  the  British  Marine 
Polyzoa”  and  was,  therefore,  possibly  seen  by  him. 
The  specimen  is  labelled  “Schizoporella  hyalina 
Linn.  var.  tuberculata  Hks.’’  by  Miss  Jelly,  and,  in 
the  absence  of  topotype  material,  I interpret  the 
variety  on  that  New  Zealand  specimen. 

diagnosis.  H.  hyalina  with  strong  tubercles 
arranged  along  the  median  line  of  the  frontal  wall, 
often  coalescing  in  old  age  to  form  a stout  median 
carina  ending  distally  in  a sub-oral  umbo.  Ovicell 
portion  of  gonozooecia  depressed,  mitriform. 

remarks.  The  Hawkes  Bay  fossils  appear  to 
differ  from  this  variety  only  in  the  presence  of  a 
well-marked,  median,  frontal  carina  and  in  having 
a rather  more  depressed  ovicell  without  any  trace 
of  the  small,  sub-central  tubercle  seen  in  specimen 
75. 1. 5. 21.  Owing  to  the  great  variation  shown  by  H. 
hyalina  and  its  varieties,  I do  not  regard  these  differences  as  of  any  importance 
except  perhaps  for  zonal  purposes.  The  median  carina  is  almost  certainly  the  result 
of  calcification  in  maturity,  for  traces  of  the  tubercles  may  sometimes  be  discerned  in 
the  carina. 

The  three  types  of  zooecia  are  easily  distinguished,  and  Waters  (1900,  pi.  8,  figs.  16- 
18)  has  figured  the  operculum  from  each  type  in  the  material  of  H.  hyalina  from  Franz 
Josef  Land.  The  gonozooecia  are  usually  placed  between  the  rows  of  normal  zooecia 
but  are  occasionally  seen  in  the  longitudinal  rows. 


Fig.  144.  Hippothoa  hyalina  (Linnaeus) 
var.  tuberculata  (Hincks) . D.  3252 1 . 
Zooecia  and  gonozooecia.  A male 
zooecium  occurs  at  the  lower  right- 
hand  corner. 
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Escharina  bougainvillei  d’Orbigny  (1842,  pi.  4,  figs.  9-12;  1847,  p.  12),  from  the 
Falkland  Islands,  also  has  very  large,  frontal  tubercles,  but  the  zooecia  are  considerably 
larger  and  possess  a pair  of  tubular,  spine-like  structures,  one  on  either  side  of  the  distal 
end  of  the  orifice.  It  was  recognized  as  a variety  of  H.  hyalina  by  Busk  (1876,  p.  117) 
when  he  recorded  it  from  Swains  Bay,  Kerguelen  Island. 

DISTRIBUTION 

Recent:  Australia  (Hincks) ; New  Zealand;  Cape  Horn;  Vancouver  Island 
(O’Donoghue  & O’Donoghue). 

Fossil:  [Phocene] : Waipukurau;  ? Napier. 

SPECIMEN 

D.  32521  (Fig.  144).  Waipukurau  Gorge.  1 specimen  encrusting  lamellibranch.  Slide 
labelled  “ Schizop or ella  hyalina”  by  Jelly.  Hincks  Collection. 

OTHER  MATERIAL 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “ Schizoporella  hyalina  L.”  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Near  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  ‘‘Schizoporella  hyalina”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

? Napier.  1 encrusting  specimen.  Slide  labelled  ‘‘ Idmonea  ramosa,  d’O.”  by  Jelly.  Jelly  Collection, 
Manchester  Museum. 


Family  SCHIZOPORELLIDAE 
Sub-family  GIGANTOPORINAE 
Genus  GIGANTOPORA  Ridley 

Gigantopora  Ridley,  1881,  p.  47;  Canu  & Bassler,  1920,  p.  519;  Bassler,  1935,  p.  119. 

Gefhyrophora  Busk,  1884,  p.  167;  Levinsen,  1909,  pp.  296,  297;  Canu  & Bassler,  1920,  p.  521; 
Canu  & Bassler,  1929,  p.  278;  non  Gephyrophora  Osburn,  1940,  p.  415. 

Galeopsis  Jullien  & Calvet,  1903,  p.  94  (pars)  ( non  G.  rabidus,  the  genolectotype  of  Galeopsis ) ; Canu 
& Bassler,  19286,  p.  83;  non  Galeopsis  Canu  & Bassler,  1920,  p.  510. 

genolectotype  (chosen  by  Canu  & Bassler,  1917,  p.  58).  Gigantopora  lyncoides 1 
Ridley,  1881,  p.  47,  pi.  6,  figs.  3 a,  3 b.  Recent:  Victoria  Bank,  S.E.  Brazil. 

diagnosis.  Encrusting,  or  foliaceous,  or  free,  erect,  vincularian  Ascophora  with 
a semicircular  primary  orifice  bearing  a broad,  shallow,  rounded  median  sinus  and  a 
pair  of  lateral  indentations  on  the  proximal  lip,  the  condyles  small  and  rounded. 
Paired,  salient,  oral  avicularia  generally  present  and  often  uniting  in  a bridge-like 
process  across  the  orifice  leaving  a subcircular,  proximal  spiramen  of  varying  size. 
Frontal  wall  smooth  or  tuberculate,  with  large,  scattered  tremopores  and,  occasionally, 
small,  spatulate  avicularia.  Deeply  immersed  hyperstomial  or  entozooecial  ovicells 
with  marginal  pores  may  be  present.  No  spines. 

remarks.  Ridley  and  many  later  writers  quite  misunderstood  the  nature  of  the 
median,  sub-oral  “pore,"  which  is  now  definitely  known  to  be  a product  of  mature 
growth  and  to  be  different  in  its  function  from  that  of  the  ascopore  of  the  Porinidae 


1 Quoted  by  Canu  & Bassler  as  “ lynchoides.” 
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(see  Kirkpatrick,  1888a,  p.  77).  In  Gigantopora  the  sub-oral  spiramen,  when  formed, 
opens  into  the  peristomie  above  the  operculum,  whilst  in  the  Porinidae  the  ascopore 
opens  directly  into  the  compensation-sac  (cf.  Jullien  & Calvet,  1903,  pi.  14,  figs.  5,  6). 

It  is  very  doubtful  whether  the  character  of  the  oral  avicularia  in  forming  a process 
across  the  orifice  is  sufficiently  important  to  distinguish  a separate  family,  and  in  the 
light  of  the  evidence  provided  by  G.  ( Schizoporella ) biturrita  Hincks  sp.  (1884c,  p.  280, 
pi.  9,  figs.  8,  8a),  in  which  the  oral  avicularia  do  not  arch  over  the  orifice,  there  seems 
no  good  reason  to  follow  Bassler  (1935,  p.  32)  in  separating  Gigantopora  from  the 
family  Schizoporellidae.  The  Gigantoporidae,  as  understood  by  Bassler,  include 
many  genera  which  are  clearly,  by  the  nature  of  their  zooecial  orifice,  not  related  to 
Gigantopora  Ridley.  On  the  other  hand,  a bridge  across  the  orifice  may  be  produced 
without  any  associated  avicularia  being  present,  e.g.  in  Galeopsis  mutabilis  Canu  & 
Bassler  (1929,  p.  273,  pi.  28,  figs.  4-6). 

Galeopsis  Jullien  & Calvet  was  introduced  for  two  species,  G.  rabidus  and  G.  pupa, 
the  former  species  being  chosen  by  Canu  & Bassler  (1917,  p.  57)  as  the  genolectotype. 
Jullien  & Calvet’s  figure  and  description  of  G.  rabidus  (1903,  p.  94,  pi.  12,  figs.  2,  2 a) 
show  that  it  belongs  to  a different  genus  from  Gigantopora,  for  its  primary  orifice  is 
almost  circular  and  the  frontal  wall  is  smooth  and  imperforate.  G.  pupa  (p.  95,  pi.  12, 
figs.  1,  1 a),  however,  is  identical  in  construction  and  in  the  nature  of  its  operculum 
with  Gigantopora  lyncoides  Ridley  and  is  obviously  congeneric  with  the  latter. 

Canu  & Bassler’s  attempt  (19286,  p.  83)  to  retain  the  name  Galeopsis  by  sub- 
stituting G.  pupa  for  their  earlier  selection  of  G.  rabidus  as  lectotype  is  quite  un- 
acceptable, since  it  is  contrary  to  the  nomenclatorial  rules;  while  even  if  G.  pupa 
could  be  accepted  as  the  type  of  Galeopsis,  it  would  leave  the  latter  as  a synonym  of 
Gigantopora. 

The  definition  of  Gephyrophora  given  by  Osburn  (1940,  p.  415)  is  based  primarily 
on  the  presence  of  paired  oral  avicularia  forming  a bridge  across  the  orifice.  The 
oval  shape  of  the  primary  orifice  of  his  new  species,  Gephyrophora  rubra  (pi.  7,  fig.  59), 
indicates  that  it  is  a species  not  related  to  Gigantopora  lyncoides  Ridley. 

Gigantopora  poly morpha  (Busk) 

Figs.  145,  146 

1884  Gephyrophora  polymorpha  Busk,  p.  167,  pi.  34,  figs.  2,  2 a-c. 

1889 b Schizoporella  polymorpha  (Busk)  Waters,  p.  29,  pi.  2,  figs.  21-24. 

18936  “ Gephyrophora  polymorpha”  [sic]  Busk:  Hincks,  p.  144. 

1904  Schizoporella  polymorpha  (Busk):  Waters,  p.  50,  pi.  8,  fig.  21. 

1909  Gephyrophora  polymorpha  Busk:  Levinsen,  pp.  59,  300. 

1924  Adeonella  ponticula  O’Donoghue,  p.  54,  pi.  4,  fig.  23. 

1929  Gephyrophora  polymorpha  Busk:  Canu  & Bassler,  pp.  278,  279,  text-figs.  114A-G,  I. 

lectotype  (here  chosen).  99.7.1.4796.  Recent:  Simons  Bay,  South  Africa. 
Vincularian  specimen.  Probably  the  specimen  figured  by  Busk.  Busk  Collection. 

diagnosis.  Encrusting,  or  free,  erect,  vincularian,  or  bilamellar-foliaceous,  or 
retiform  Gigantopora  with  large,  elongate-oval  orifice  divided  in  mature  zooecia  by 
a very  strong  bridge  formed  of  avicularian  processes  growing  from  each  side.  Ovicell 
large,  entozooecial. 
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description.  Zoarium  free,  erect,  cylindrical,  vincularian. 

Zooecia  quadrate,  arranged  alternately  in  longitudinal  rows,  separated  by  shallow 
furrows  or  salient  threads,  usually  indistinct. 

Primary  orifice  semicircular,  highly  arched,  the 
proximal  lip  concave,  with  a broad,  shallow, 
rounded  median  sinus,  and  a pair  of  small 
lateral  nicks  at  the  proximal  corners.  Condyles 
small,  rounded,  placed  just  distally  to  the 
proximal  corners  of  the  orifice.  Secondary  orifice 
transversely  elliptical  in  shape,  separated  from 
the  primary  orifice  by  a deep  vestibular  arch, 
the  proximal  lip  in  mature  zooecia  formed  by 
the  coalescence  of  a pair  of  avicularian  processes 
across  the  orifice,  leaving  a large,  rounded,  proxi- 
mal spiramen.  Frontal  wall  flattened,  perforated 
by  longitudinal  rows  of  large  tremopores. 

Avicularia  paired,  large,  one  on  either  side 
of  the  orifice  at  the  level  of  the  proximal  lip, 
growing  upwards  and,  in  maturity,  coalescing 
over  the  orifice  to  form  a complete  bridge,  the  rostra  acuminate  distally  and  directed 
obliquely  inwards. 

Ovicells  not  seen. 

No  spines. 

MEASUREMENTS 

Lz =0-70-0-90  mm.  lz  =0-50-0-55  mm. 

Primary  hr  = o-i9-o-22  mm.  lr=o-i8-o-20  mm. 

remarks.  It  is  surprising  to  find  a species  previously  recorded  only  in  South 
African  waters  appearing  in  the  Otaian  [Middle  Oligocene]  beds  at  Tarakohe  Quarry, 
but  comparison  with  Busk’s  material  from  Simons  Bay  leaves  no  doubt  as  to  the 
identity  of  the  fossil.  It  might  well  be  a portion  of  the  same  zoarium  as  the  lectotype 
except  for  the  effects  on  it  of  fossilization.  The  only  differences  to  be  seen  in  the 
fossil  are  (a)  the  slightly  smaller  size  of  its  zooecia,  and  (b)  the  oral  avicularia,  which 
are  much  more  rounded  and  more  robust  than  those  of  the  lectotype,  but  identical 
with  those  of  a specimen  from  Algoa  Bay,  South  Africa  (83.1.25.18)  (Fig.  146).  In 
the  lectotype  the  avicularian  mandibles  are  long  and  acutely  triangular  in  shape, 
reaching  across  the  peristomial  bridge  from  either  side  and  almost  touching  in  the 
median  line. 

In  the  interior  of  Recent  specimens  the  dividing  walls  are  extremely  thin  and 
perforated  by  fairly  large,  scattered  pores.  The  ovicell  is  entozooecial,  forming  a 
distinct,  ovoid,  globular  sac  deeply  immersed  in  the  distal  zooecium  and  covered  by 
the  frontal  wall  of  the  latter,  the  surface  of  which  appears  swollen  (cf.  Levinsen,  1909, 
p.  300). 

Young  marginal  zooecia  show  no  trace  of  a peristome,  and  the  avicularian  chambers 
m 


146 


O I.Omm. 

Figs.  145,  146.  Gigantopova  polymovpha 
(Busk). 

Fig.  145.  D.  36719.  Zooecium. 

Fig.  146.  83.1.25.18.  Recent:  Algoa  Bay, 
South  Africa.  Zooecium  showing  details 
of  orifice. 
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are  present  as  two  clear,  subcircular  areas,  each  covered  by  a membrane  and  on 
either  side  of  the  zooecial  orifice.  As  further  development  takes  place,  the  walls  of 
these  chambers  begin  to  grow  upwards  in  the  form  of  hollow  cylinders  inclined  slightly 
in  the  distal  direction.  The  mandible  of  each  avicularium  then  appears  on  the  distal- 
lateral  face,  directed  laterally  upwards  and  inwards  over  the  column.  The  bases  of 
the  chambers  finally  converge  and  fuse  across  the  orifice  to  form  a stout  bridge  with 
a flattened,  proximal  face.  This  sequence  is  especially  well  seen  in  a specimen  en- 
crusting weed  from  the  Cape  of  Good  Hope  (92.3.16.5,  Harvey  Coll.). 

The  species  assumes  many  forms  in  the  South  African  area,  as  mentioned  by  Busk 
(1884,  p.  168).  It  may  be  vincularian,  or  ramose  and  fenestrate  (Simons  Bay); 
encrusting  (Cape  of  Good  Hope) ; or  bilamellar  and  reticulate,  as  in  a beautiful 
specimen  from  Algoa  Bay  which  measures  120  X70  X50  mm.  (83.1.25.18,  Bowerbank 
Coll.). 

DISTRIBUTION 

Recent:  South  African  waters. 

Fossil:  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMEN 

D.  36719  (Fig.  145)  “ Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu 

S.  D.  Sent  by  B.  H.  Mason. 

Genus  DIGHTONIA  Brown 

1948  Dightonia  Brown,  p.  115. 

genotype  (by  original  designation).  Dightonia  inarmata  Brown,  1948,  p.  116, 
text-fig.  1.  Pareora,  Otaian  [Middle  Oligocene]:  “Bryozoan  Bed’’  overlying 

Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D. 

diagnosis.  Free,  erect  Schizoporellidae  with  evenly  perforate,  frontal  wall,  the 
orifice  subcircular  with  a broad,  shallow,  rounded  median  sinus  in  the  proximal  lip. 
Ovicell  deeply  immersed  in,  but  not  covered  by,  the  frontal  wall  of  the  distal  zooecium, 
its  frontal  surface  flattened,  with  radiating,  slit-like  areolations.  Avicularia  and 
spines  wanting. 

Dightonia  inarmata  Brown 

Fig.  147 

1948  Dightonia  inarmata  Brown,  p.  116,  text-fig.  1. 

holotype.  D.  36720.  Pareora,  Otaian  [Middle  Oligocene]:  “Bryozoan  Bed’’ 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  Ovicelled  specimen, 
6 mm.  in  length.  Sent  by  B.  H.  Mason. 

diagnosis.  As  for  the  genus. 

description.  Zoarium  free,  erect,  cylindrical  or  subcylindrical,  or  flattened  and 
lobate,  or  compressed  and  ligulate. 

Zooecia  rounded-hexagonal,  somewhat  distorted  on  the  margins  of  the  zoaria, 
arranged  quincuncially  in  longitudinal  rows,  distinctly  separated  by  a salient  thread 
or  by  a thickened,  raised  wall.  Orifice  subcircular,  placed  in  the  extreme  distal 
portion  of  the  zooecium,  the  proximal  lip  concave,  with  a broad,  shallow,  rounded 
median  sinus.  Frontal  wall  flattened  or  slightly  depressed,  perforated  by  large, 
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widely  separated,  circular  pores  arranged  roughly  in  transverse  rows  in  groups  of 
two  to  four. 

Avicularia  wanting. 

Ovicells  rare,  elongate-oval,  deeply  immersed  in  the  enlarged,  distal  zooecium  and 
occupying  one-half  to  two-thirds  of  its  length,  but  not  covered  by  its  frontal  wall, 
the  frontal  surface  of  the  ovicell  flattened  and  almost  flush  with  the  surface  of  the 
zooecium.  Ovicell  provided  with  a number  of  marginal,  slit-like  areolations.  Orifice 
of  ovicelled  zooecia  considerably  larger,  and  with  a larger  median  sinus  than  that  of 
non-ovicelled  zooecia. 

Distal  rosette-plates  two  in  number. 

No  spines. 

MEASUREMENTS 

Lz =0*50-0-58  mm.  lz  = 0*36-0-39  mm. 

(Including  sinus)  hr =0*14-0*15  mm.  lr =0*14-0*15  mm. 

Orifice  of  ovicelled 
zooecium  (includ- 
ing sinus)  hr=o*20  mm.  lr=o*i9  mm. 

Length  of  ovicell  from  distal  edge  of  orifice  =0*25  mm. 

remarks.  This  species  is  remarkable  for  its  oval  ovicell,  which  occupies  so  large 
a portion  of  the  distal  zooecium.  Ovicelled 
zooecia  are  very  rare,  since  only  four  have 
been  discovered  in  over  forty  zoarial  fragments, 
each  consisting  of  a large  number  of  zooecia. 

The  boundary  of  the  ovicell  is  clearly  marked 
by  a thin,  salient  thread  on  the  inner  side  of 
which  there  is  a slight  swelling  above  the  level 
of  the  enclosing  zooecium.  This  latter  zooecium 
is  much  enlarged  laterally,  and  there  is  a 
consequent  distortion  of  its  neighbours  often 
accompanied  by  a swelling  of  the  ramus. 

In  young  zooecia  the  frontal  wall  tends  to 
be  depressed  and  the  distal  portions  project 
slightly  above  the  frontal  wall  of  the  distal 
successor.  There  is  also  a distinct  peristome 
round  the  orifice.  With  increasing  age,  however, 
calcification  levels  out  these  features  and  the 
older  zoaria  have  a smooth  appearance  un- 
disturbed by  the  junctions  of  the  various  zooecia. 

Reasons  have  already  been  given  (Brown, 

1948,  p.  116)  for  regarding  this  species  as  the  type 
of  a new  genus  probably  related  to  Gigantopora  Fig-  J47-  Dightonia  inavmata  Brown.  Holo- 
Ridley . Though  there  is  a large  amount  of  SeceSi?  one  ovfcdkd ber  °f  Z°°eCia' 
fossil  material,  the  orifice  is  seldom  completely 

preserved,  but  where  it  is  judged  to  be  whole  its  shape  distinctly  resembles  that  of 
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Gigantopora  lyncoides  and  G.  polymorpha.  At  least,  it  is  certain  that  Dightonia  is 
correctly  placed  in  the  Schizoporellidae. 

distribution.  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36720  (Fig.  147).  Holotype  (see  above). 

D.  36721,  D.  36722,  D.  36922  Paratypes.  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tara- 
kohe Quarry,  Waitapu  S.D.  3 specimens.  Sent  by  B.  H.  Mason. 

D.  36723  Paratypes.  Locality,  etc.,  as  above.  Numerous  specimens. 


Sub-family  SCHIZOPORELLINAE 

Genus  SPIROPORINA  Stoliczka 

Spiroporina  Stoliczka,  1865,  p.  103  ( Sparsiporina  n.g.  on  p.  91,  non  Sparsiporina  d’Orbigny,  1852, 
p.  439);  Tenison-Woods,  1880&,  p.  23;  Bassler,  1935,  p.  205. 

Haswellia  Busk,  1884  (?  September),  p.  171  (pre-occupied  by  Haswellia  Miers,  July,  1884,  p.  311 — 
Crustacea);  Levinsen,  1909,  pp.  296,  297  (pars)]  Canu  & Bassler,  1920,  p.  516  {pars). 

Haswellina  Livingstone,  1928,  p.  71  (nom.  nov.  for  Haswellia  Busk). 

genolectotype  (chosen  by  Bassler,  1935,  p.  205).  Spiroporina  vertebralis 
Stoliczka,  1865,  p.  106,  pi.  17,  figs.  6,  6 a,  7.  Southland,  Altonian  [Lower  Miocene]: 
Orakei  Bay,  Auckland. 

diagnosis.  Free,  erect,  sub-cylindrical  Schizoporellidae  with  a peristome  sup- 
porting a pair  of  small,  rounded  avicularia  with  pointed,  sub-triangular  rostra.  A 
spiramen  may  be  formed  by  arching  over  of  the  avicularian  processes  across  the 
orifice.  Primary  orifice  semicircular  or  elongate-elliptical  with  a narrow  median 
sinus.  Ovicells  hyperstomial,  fragile,  immersed  in  the  distal  zooecium,  the  ectooecium 
confined  to  the  margins. 

remarks.  This  genus  was  instituted  by  Stoliczka  for  three  species,  namely,  Entalo- 
phora  punctata  d’Orbigny  (1853,  p.  933,  pi.  623,  figs.  4-7;  pi.  772,  figs.  15,  17); 
E.  obliqua  d’Orbigny  (1853,  p.  895,  pi.  623,  figs.  18-21) ; and  Spiroporina  vertebralis, 
and  was  considered  by  him  to  be  a cyclostome.  There  can  be  little  doubt  that 
Myriozoum  australiense  Haswell  (1881,  p.  43,  pi.  3,  figs.  9-11),  the  genolectotype  of 
Haswellia  Busk  ( non  Miers)  (chosen  by  Canu  & Bassler,  1917,  p.  58),  is  a synonym  of  S. 
vertebralis,  and  the  selection  of  the  latter  species  by  Bassler  (1935,  p.  205)  as  the  type 
of  Spiroporina  clearly  invalidates  Haswellia  and  its  later  amendment,  Haswellina. 

The  peristomial  bridge,  with  which  are  associated  the  paired  oral  avicularia,  shows 
a strong  resemblance  to  that  of  the  genus  Gigantopora  Ridley,  but  the  shape  of  the 
primary  orifice  is  significantly  different.  In  Spiroporina  it  is  elongate-elliptical  and 
has  a narrow,  triangular  median  sinus,  whilst  in  Gigantopora  it  is  broadly  semicircular 
and  has  a broad,  shallow,  rounded  median  sinus.  It  has  been  mentioned  above  (p.  208) 
that  the  peristomial  bridge  is  of  doubtful  importance  in  classification. 
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1 . Spiroporina  pentagona  (d’Orbigny) 

Figs.  148,  149 

1842  Vincularia  pentagona  d’Orbigny,  pi.  10,  figs.  4-6;  1847,  p.  21. 

?i873  Pustulipora  porcellanica  Hutton,  p.  102. 

1884  Haswellia  auriculata  Busk,  p.  173,  pi.  24,  figs.  10A-E  (pars)  ( non  fig.  E lower  right-hand  corner 
=5.  australiensis  Haswell,  1881,  p.  43,  pi.  3,  figs.  9-11). 

1898  Haswellia  auriculata  Busk:  Hamilton,  pp.  196,  198. 

1905a  Haswellia  auriculata  Busk:  Waters,  p.  238  ( cum  syn.). 

19056  Haswellia  auriculata  Busk:  Waters,  p.  4. 

1909  Haswellia  auriculata  Busk:  Levinsen,  pp.  296,  300,  pi.  19,  fig.  17a. 

1921  Haswellia  auriculata  Busk:  Marcus,  p.  103,  text-figs.  6 a-e. 

1929  Haswellina  auriculata  (Busk)  Livingstone,  p.  78. 

lectotype  (here  chosen).  Museum  National  d’Histoire  Naturelle,  Paris,  No. 
13617.  Recent:  Falkland  Islands.  D’Orbigny  Collection. 

diagnosis.  Free,  erect,  cylindrical  Spiroporina  with  oral  avicularia  which  are 
columnar  in  young  specimens  but  later  become  immersed  in  the  thickened  peristome, 

148  149 


Figs.  148,  149.  Spiroporina  pentagona  (d’Orbigny). 

Fig.  148.  D.  36727.  Young  zooecium  showing  details  of  the  orifice. 

Fig.  149.  D.  36724.  Portion  of  dichotomous  ramus,  heavily  calcified,  with  the  oral  avicularia  immersed. 


and  which  rarely  coalesce  to  form  a spiramen.  Ovicells  delicate,  forming,  when 
broken,  a rounded,  concave  depression  in  the  proximal  end  of  the  distal  zooecium. 

description.  Zoarium  free,  erect,  cylindrical,  vincularian,  in  short,  dichotomous 
rami. 

Zooecia  arranged  quincuncially  in  horizontal,  alternating  rows,  6-serial,  not  dis- 
tinctly separated.  Primary  orifice  visible  only  in  young  specimens,  subcircular, 
placed  almost  at  right  angles  to  the  direction  of  growth,  the  proximal  lip  with  a 
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narrow,  expanding  median  sinus.  Secondary  orifice  subcircular,  rather  longer  than 
wide.  Peristome  becoming  greatly  thickened  and  raised  in  older  specimens.  Frontal 
wall  convex,  rather  swollen,  smooth,  imperforate. 

Avicularia  paired,  oral,  oblique,  placed  one  on  either  side  of  the  orifice  near  its 
proximal  end,  the  rostra  directed  distally  outwards,  columnar  and  salient  in  young 
zooecia,  in  older  zooecia  becoming  immersed  in  the  peristome. 

Ovicells  hyperstomial,  immersed  in  the  distal  zooecium,  the  cavity  separated  from 
the  zooecial  cavity  by  a thin,  high  wall. 

Two  rosette-plates  in  the  distal  wall. 

No  sub-oral  spiramen. 

MEASUREMENTS 

Primary  orifice 

(including  sinus)  hr=o*09-o-io  mm.  lr=o-07-o-o8  mm. 

Secondary  orifice  hr  = o-20-o-24  mm.  lr=o-i6-o-i9  mm. 

remarks.  With  the  exception  of  the  specimens  from  Castlecliff  (Loc.  4104)  and 
from  MacDonald’s  Quarry,  Oamaru,  the  material  consists  of  old,  heavily  calcified 
zooecia.  The  Oamaru  zoaria  have  the  zooecia  arranged  much  less  regularly,  and  on 
one  fragment  (D.  36923)  the  base  of  attachment  is  seen  as  a flat,  peduncular,  spread- 
ing growth  composed  of  a number  of  sub-erect  zooecia. 

The  young  specimens  compare  admirably  with  material  from  Nightingale  Island, 
Tristan  da  Cunha,  e.g.  Busk’s  type  of  Haswellia  anriculata  [99.7.1.4805,  Busk  Coll., 
figured  by  Busk,  1884,  pi.  24,  figs.  10A  (top  left-hand  figure),  B (PC,  D,  E)].  The 
Castlecliff  specimens  have  very  prominent  avicularia  which  show  a slight  tendency 
to  restrict  the  proximal  part  of  the  zooecial  orifice. 

In  the  material  from  Weka  Pass  and  Dovedale  Stream  the  oral  avicularia  are 
quite  immersed  in  the  peristome  by  thickening  and  elevation  of  the  latter  and  of  the 
entire  frontal  surface  of  the  zooecium.  The  depth  of  calcification  may  be  gauged  in 
a cross-section  where  the  frontal  wall  is  seen  to  be  as  thick  as  the  depth  of  the  in- 
dividual zooecial  cavities.  Old  zooecia  of  similar  form  are  represented  in  Busk’s 
material  of  H.  auriculata  from  Tristan  da  Cunha,  namely,  99.7.1.4808,  Busk  Coll., 
figured  1884,  pi.  24,  fig.  10A  (two  small  specimens  in  lower  row),  in  which  there  is 
also  no  evidence  of  the  formation  of  a spiramen  by  coalescence  across  the  zooecial 
orifice  of  the  columns  on  which  the  oral  avicularia  are  supported. 

In  regard  to  the  synonymy,  Waters  (19050,  p.  238  ; 19056,  p.  4)  stated  that  he 
had  seen  d’Orbigny’s  material  of  Vincularia  pentagona  and  was  of  the  opinion  that  it 
was  identical  with  Busk’s  species.  By  permission  of  Dr  Jean  Roger  and  Monsieur 
E.  Buge  I was  able  to  study  d’Orbigny’s  specimens  and  confirm  Waters’s  statement. 
The  material  consists  of  two  fragments  of  dichotomously  branching  zoaria,  one  a 
young  specimen  with  projecting  oral  avicularia  as  in  the  Castlecliff  specimens  men- 
tioned above  (fig.  148),  and  the  other  an  old  specimen  in  which  the  zooecia  and 
avicularia  have  become  immersed  in  the  subsequent  calcification.  Although  the 
zooecia  of  d’Orbigny’s  material  are  slightly  larger  than  those  of  Busk’s  material  from 
Tristan  da  Cunha,  they  are  unquestionably  conspecific.  Busk’s  name  must,  there- 
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fore,  be  suppressed.  Writers  without  access  to  d’Orbigny’s  material  may  have  been 
misled  by  the  latter’s  figure  of  the  species  (1842,  pi.  10,  fig.  4),  which  is  certainly  not  a 
good  representation. 

The  evidence  for  the  synonymy  of  Pustulipora  porcellanica  Hutton  (1873,  p.  102) 
rests  solely  on  Hutton’s  statement  (1891,  p.  106)  (see  also  Jelly,  1889,  p.  no).  There 
are  no  specimens  present  in  the  Hutton  Collection  at  the  Museum  nor  have  any  been 
found,  so  far,  amongst  the  Hutton  Collection  at  the  Dominion  Museum,  Wellington, 
New  Zealand. 

Marcus  (1921,  p.  103)  has  recorded  this  species  from  Juan  Fernandez  in  the  form 
in  which  a large  spiramen  is  present  in  the  older  zooecia  (text -figs.  6 a,  6b).  None  of 
Busk’s  specimens  which  are  available  shows  this  modification,  but  it  was  mentioned 
by  him  as  being  occasionally  present. 

Spiroporina  grandipora  Waters  sp.  (1887a,  p.  59,  pi.  7,  fig.  23)  was  considered  by 
Waters  (18896,  p.  31)  to  be  a synonym  of  H.  auriculata  Busk =5.  pentagona 
(d’Orbigny).  There  is  a fossil  specimen  from  near  Napier  in  the  Jelly  Collection  at 
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Figs.  150,  151.  Spiroporina  grandipora  { Waters).  90.10.25.2.  Recent:  Wanganui. 

Fig.  150.  Diagrammatic  section  of  the  edge  of  a ramus  showing  the  position  of  the  operculum  {op)  relative 
to  the  secondary  orifice  (so)  and  the  spiramen  {sp).  The  ovicell  (ov)  and  the  zooecial  cavity  {zc)  are 
also  shown. 

Fig.  15 1.  Cross-section  of  ramus  showing  arrangement  of  zooecial  orifices  which  lie  at  right  angles  to  the 
longitudinal  axis  of  the  ramus  (cf.  Fig.  150). 


the  Manchester  Museum  which  is  labelled  by  Waters,  “ Porina  grandipora  W.”  It 
has  unfortunately  been  so  badly  affected  by  a calcareous  efflorescence  that  it  is  quite 
indeterminable.  However,  a large  Recent  colony  from  Wanganui  (90.10.25.2, 
labelled  “ Haswellia  auriculata  Bk.  =Porina  grandipora  Waters”  by  Jelly)  appears  to 
be  specifically  identical  with  Waters’s  fossil  from  Napier,  so  far  as  can  be  judged  from 
his  figure.  I consider  this  to  be  a distinct  species  from  S.  pentagona  because  (a)  the 
zoarium  of  S.  grandipora  consists  of  rami  which  continually  diverge  and  rejoin  to 
form  a compact  reticulum,  (6)  the  avicularia  invariably  coalesce  across  the  orifice 
in  a broad,  flat  bridge  leaving  a rounded  spiramen  at  a considerable  distance  from  the 
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secondary  orifice,  and  (c)  broad,  spatulate  avicularia  occur  in  the  angles  between  the 
rami.  Cross-sections  of  the  rami  of  this  specimen  show  clearly  the  primary  orifices, 
which  lie  almost  at  right  angles  to  the  axis  of  growth.  In  the  portion  figured  (Fig.  151) 
the  opercula  are  in  place  and  appear  to  have  small,  wing-like  extensions  proximally 
on  the  sides.  Waters’s  figure  (1887a,  pi.  7,  fig.  23)  gives  a direct  view  of  the  zooecia 
and  shows  the  rounded  spiramen,  the  proximal  end  of  which  is  on  a level  with  the 
primary  orifice.  The  avicularia  occupy  the  outer,  angular  extremities  of  the  flat 
bridge  forming  the  upper  part  of  the  spiramen  (Fig.  150). 

The  specimens  from  the  Azores,  identified  by  Jullien  & Calvet  (1903,  p.  145,  pi.  17, 
fig.  3)  as  H.  auriculata  Busk,  seem  to  be  identical  with  5.  pentagona  d’Orbigny  sp., 
except  for  the  appearance  of  spatulate  avicularia  scattered  throughout  the  colony. 
This  is  probably  not  a significant  difference. 

DISTRIBUTION 

Recent : Falkland  Islands  ; Tristan  da  Cunha  ; Cape  Horn  (Waters)  ; Azores 
(Jullien  & Calvet)  ; New  Zealand  (Hamilton,  Livingstone). 

Fossil:  Wanganui,  Castlecliffian  CU2a  [Upper  Pliocene]:  Castlecliff.  ?[Plio- 
cene]:  Napier  (Hamilton).  Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass; 
Dovedale  Stream.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMENS 

D.  36727  (Fig.  148).  N.Z.G.S.  Loc.  4104,  Castlecliff  CU2a.  1 vincularian  specimen.  Collected 
by  C.  A.  Fleming. 

D.  36724  (Fig.  149),  D.  36725,  D.  36726  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction 
of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  3 vincularian  specimens.  Sent 
by  B.  H.  Mason. 

D.  36728  Blue,  muddy  sands,  coast  north  of  mouth  of  Dovedale  Stream,  North  Canterbury.  1 
vincularian  specimen.  Collected  by  B.  H.  Mason. 

D.  36729-36732,  D.  36923  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru 
S.D.  5 vincularian  specimens.  Sent  by  B.  H.  Mason. 


2.  Spiroporina polypora,1  sp.  nov. 

Figs.  152-155 

? 18806  Spiroporina  immersa  Tenison-Woods,  p.  23,  figs.  24A,  B. 

holotype.  D.  36733.  Wanganui,  Castlecliffian  CU3  [Upper  Pliocene] : N.Z.G.S. 
Loc.  4013,  Castlecliff.  Vincularian  specimen,  3mm.  in  length.  Collected  by  C.  A.  Fleming. 

diagnosis.  Free,  erect,  vincularian  Spiroporina  with  small,  closely-packed 
zooecia  in  12-  to  14-serial,  horizontal  rows.  Frontal  wall  perforate  and  covered  by 
large,  rounded  pustules  often  occupied  by  small  avicularia.  Oral  avicularia  immersed 
even  in  young  zooecia,  occasionally  touching  but  not  coalescing  to  form  a spiramen. 

description.  Zoarium  free,  erect,  cylindrical,  vincularian,  dichotomously 
branching. 

Zooecia  arranged  quincuncially  in  longitudinal  rows,  12-  to  14-serial,  not  distinctly 
separated.  Primary  orifice  deeply  set,  sloping  downwards  distally  at  an  angle  to  the 
secondary  orifice,  with  a small,  triangular  median  sinus  in  the  proximal  lip.  Secondary 

1 Gk.  7roXvs,  “many,”  and  nopos,  “a  pore,”  referring  to  the  frontal  pustules. 
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orifice  elongate-elliptical,  the  peristome  not  thickened  or  raised.  Frontal  wall  slightly 
convex,  perforated  by  several  large  pores,  often  pustulate  in  appearance. 

Avicularia  : [a)  small,  paired,  oral,  one  on  each  side  of  the  orifice  near  its  proximal 
border,  immersed  in  the  peristome,  the  rostrum  level  with  the  secondary  orifice, 
occasionally  approaching  each  other  and  touching  across  the  orifice  but  not  coalescing  ; 
( b ) rare,  small,  spatulate,  immersed  in  the  frontal  wall  and  often  occupying  the 
pustulate  pores. 

Ovicells  hyperstomial,  longer  than  wide,  deeply  immersed  in  the  distal  zooecium. 
No  sub-oral  spiramen. 

MEASUREMENTS 

Secondary  orifice  hr  = o-n-o-i3  mm.  lr=o-o8-o-09  mm. 

remarks.  The  zoaria  of  the  Castlecliff  material,  though  apparently  stout  and 
robust,  are  very  fragile.  They  are  moderately  well-preserved  and  their  features  easily 

*52  153  *54  *55 


Figs.  152— 155.  Spiropovina  polypora,  sp.  nov. 

Fig.  152.  Holotype,  D.  36733.  Portion  of  dichotomous  ramus  showing  arrangement  of  zooecia. 

Fig.  153.  Holotype,  D.  36733.  Details  of  primary  and  secondary  orifices.  The  lateral  openings  mark 
the  position  of  the  oral  avicularia. 

Fig.  154.  Paratype,  D.  36734.  Upper  surface  of  disc-like  portion  of  ramus  showing  the  central,  porous 
area  with  the  zooecial  cavities  arranged  round  the  periphery. 

Fig.  155.  Paratype,  D.  36734.  Lower  surface  of  disc-like  portion  of  ramus  showing  the  central  area  of 
small,  tube-like  pores  with  the  peripheral  row  of  V-shaped  laminae  between  the  zooecia.  (The 
apparent  difference  from  Fig.  154  is  due  to  upward  narrowing  of  the  ramus.) 

visible.  The  species  is  distinguished  from  5.  vertebralis  Stoliczka  (1865,  p.  106,  pi.  17, 
figs.  6,  6a,  7)  and  5.  fientagona  d’Orbigny  sp.  by  its  coarsely  perforated  frontal  wall, 
the  smaller,  more  closely  packed  zooecia,  and  the  absence  of  a thickened  and  raised 
peristome.  The  oral  avicularia  tend  to  face  towards  each  other  and  very  often  do  not 
reach  the  surface  of  the  zooecium. 

The  structure  of  the  zoarium  is  very  interesting,  particularly  with  relation  to  the 
other  species  of  Polyzoa  found  in  the  Tainui  Shellbed  horizon  (CU3)  of  the  Castlecliff 
beds  which  show  a strong  tendency  to  break  up  into  regular,  single  rows  of  zooecia 
when  fractured  (e.g.  Steganoporella  neozelanica  (Busk)  var.  magnifica  Harmer  ; Micro- 
porella  or  do,  sp.  nov.  ; and  Smittina  unispinosa  Waters  sp.).  In  the  present  species 
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each  horizontal  row  of  zooecia  in  the  ramus  forms  an  interlocking  unit  which,  when 
the  ramus  is  broken,  separates  generally  as  a disc-like  portion,  its  thickness  being 
that  of  the  length  of  a zooecium.  On  examination  of  such  a transverse  section,  the 
centre  of  the  upper  surface  is  seen  to  be  a large,  coarsely  perforated  area,  along  the 
outer  periphery  of  which  the  underlying  zooecia  radiate  outwards  as  narrow  chambers. 
Alternating  with  these  are  A -shaped  basal  laminae  corresponding  to  the  next  higher 
row  of  zooecia.  On  the  lower  surface  of  the  transverse  section,  the  central  porous 
area  is  seen  to  consist  of  salient  tubules  which  correspond  with  the  pores  of  the  next 
lower  row  of  zooecia,  so  that  evidently  this  central,  perforate  area  constitutes  a com- 
plex system  of  communication-pores  between  the  various  layers  of  zooecia  (Figs.  154, 
155).  The  fracture  of  unilamellar  species  into  single  rows  of  zooecia,  such  as  those 
mentioned  above,  is  not  surprising,  but  the  even  fracture  of  a vincularian  specimen 
along  a plane  at  right  angles  to  its  axis  of  growth  and  preserving  a single  horizontal 
row  of  zooecia  is  worthy  of  record. 

The  porous  frontal  wall  is  seen  best  in  young  zooecia.  The  surface  is  hummocky 
and  the  pores  widely  spaced,  becoming  occluded  by  later  calcification.  In  old 
specimens,  however,  some  of  the  pores  survive  in  the  centre  of  large,  swollen  pustules 
which  ornament  the  frontal  wall  and  which,  in  Recent  material,  are  seen  to  contain 
small,  rounded  avicularia. 

The  Weka  Pass  specimens  are  more  firmly  cemented  by  fossilization  and  the 
zooecia  are  rather  less  regularly  arranged.  However,  they  agree  closely  in  zooecial 
detail  with  the  Castlecliff  material,  and  the  oral  avicularia  frequently  touch  each  other 
across  the  orifice,  again  without  forming  any  distinct  sub-oral  spiramen. 

It  is  impossible  to  decide  from  Tenison-Woods’s  description  and  figures  of  5. 
immersa  (1880 b,  p.  23,  figs.  24A,  B)  whether  or  not  he  had  the  present  species  before 
him.  His  figure  indicates  a 14-  to  16-serial  ramus,  but  he  did  not  mention  the 
external  ornamentation  so  characteristic  of  S.  polypora.  Moreover,  I cannot  recognize 
in  the  latter  species  the  “mouth  with  a raised  pyriform  margin,  which  is  notched  in 
front.’'  It  is  possible  that  his  material  belonged  to  S.  vertebralis  Stoliczka. 

A small,  dichotomously  branched,  Recent  specimen  from  Wanganui,  with  root- 
tuft  attached,  is  preserved  in  the  Jelly  Collection  at  the  Manchester  Museum.  From 
this  it  is  clear  that  many  of  the  “pustules”  on  the  frontal  wall  of  the  zooecium  are  in 
reality  occupied  by  small,  rounded  avicularia.  The  oral  avicularia  of  this  specimen 
are  slightly  columnar. 

DISTRIBUTION 

Recent : Wanganui. 

Fossil:  Wanganui,  Castlecliffian  CU2a,  CU2c,  CU3  [Upper  Pliocene]:  Castlecliff; 
Shakespeare  Cliff.  Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass. 

SPECIMENS 

D.  36733  (Figs.  152,  153).  Holotype  (see  above). 

D.  36734  (Figs.  154,  155),  D.  36735-36738  Paratypes.  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3. 
5 vincularian  specimens.  Collected  by  C.  A.  Fleming. 

D.  36963  Paratype.  N.Z.G.S.  Loc.  4104,  Castlecliff  CU2a.  1 vincularian  specimen.  Collected 
by  C.  A.  Fleming. 
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D.  36964  Paratype.  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2c.  1 vincularian  specimen.  Collected 
by  C.  A.  Fleming. 

D.  36924-36926  Paratypes.  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka 
Creek  and  Weka  Pass  Stream,  Waipara  S.D.  3 vincularian  specimens.  Sent  by 
B.  H.  Mason. 

OTHER  MATERIAL 

Paratypes.  Base  of  Shakespeare  Cliff,  Wanganui.  5 vincularian  specimens.  Slide  labelled  “ Myrio- 
zourn”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Paratypes.  2 specimens.  Slide  labelled  “New  Zealand  fossil  given  by  Miss  Jelly.  R.  H.”  by 
Waters.  Waters  Collection,  Manchester  Museum. 


Genus  CHIASTOSELLA  Canu  & Bassler 

Chiastosella  Canu  & Bassler  in  Bassler,  1934,  p.  407;  Bassler,  1935,  p.  71;  Stach,  1937&,  p.  334. 

genotype  (by  original  designation).  Schizoporella  daedala  MacGillivray,  1887a, 
p.  180  ( nom . nov.  for  S.  insignis  MacGillivray,  1883a,  p.  132,  pi.  2,  fig.  11,  pre-occupied 
by  Hincks,  1881&,  p.  134).  Recent  : Port  Phillip  Heads,  Victoria. 

diagnosis.  Unilamellar  or  bilamellar  Schizoporellinae  with  immersed  hyper- 
stomial  ovicells,  the  ectooecium  areolated  and  occupying  a narrow  band  round  the 
lateral  and  distal  margins,  and  leaving  the  entooecium  exposed  in  a triangular  or 
semicircular  perforate  area.  Orifice  semicircular,  the  distal  border  thickened  and 
bearing  four  to  six  stout  spines,  the  proximal  lip  straight  or  slightly  concave  with  a 
shallow,  rounded  or  rectangular  median  sinus  sometimes  expanding  proximally. 
Frontal  wall  perforate,  with  a row  of  marginal  areolations  or  sometimes  evenly 
porous.  Frontal  avicularia  acuminate,  single  or  paired,  oriented  transversely  or 
obliquely  distally,  occasionally  wanting. 

remarks.  Chiastosella  is  probably  closely  related  to  Calloporina  Neviani,  a 
genus  based  on  Cellepora  decor ata  Reuss  (1848,  p.  89,  pi.  10,  fig.  25),  from  the  Miocene 
of  Austria-Hungary.  That  genus  is  generally  placed  in  the  Microporellidae  though 
its  frontal  wall  is  structurally  different  from  that  of  Microporella.  It  resembles 
Chiastosella,  moreover,  in  the  nature  of  its  ovicell  with  the  perforated  junction  between 
the  ectooecium  and  the  entooecium,  its  orifice  with  up  to  six  stout,  distal  spines,  and 
its  acuminate  avicularia  on  the  frontal  wall  [see  p.  263  under  Calloporina  diadema 
(MacGillivray)  var.  angustipora  Hincks  var.].  Maplestone  (1902a,  p.  66)  also  noted 
the  resemblance  between  the  ovicells  in  Calloporina  diadema  MacGillivray  sp.  (1869, 
p.  133)  and  Chiastosella  convexa  MacGillivray  sp.  (1895,  p.  85,  pi.  11,  fig.  21). 

Stach  (19376,  pp.  337,  338)  has  shown  clearly  that  C.  daedala  MacGillivray  sp. 
(1887a,  p.  180)  and  C.  conservata  Waters  sp.  (1881,  p.  340,  pi.  18,  fig.  81)  are  distinct 
species.  The  specimen  of  C.  conservata  from  Curdies  Creek,  S.W.  Victoria,  described 
and  figured  by  Waters  (1881),  is  in  the  Geological  Department  (D.  1984,  Jelly  Coll.) 
and  it  is  here  chosen  as  the  lectotype  of  that  species. 

Chiastosella  is  commonly  found  in  the  Tertiaries  of  Australia  and  New  Zealand 
and  it  is  here  recorded  from  the  Whaingaroan  [Lower  Oligocene]  of  the  latter.  In 
addition,  it  is  abundant  in  the  Recent  waters  of  these  countries  and  in  South 
Africa, 
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TERTIARY  CHEIL0ST0MATA  OF  NEW  ZEALAND 
KEY  TO  SPECIES  OF  CHIASTOSELLA  DESCRIBED  HERE 


1.  Frontal  wall  with  conspicuous  marginal  areolae 2. 

Frontal  wall  fairly  evenly  porous 3. 

2.  Areolae  slit-like 4. 


Areolae  large  and  separated  by  costae  forming  deep  fenestrae.  .5.  C.  sp.  aff.  granulata  (MacGillivray) 

3.  Frontal  wall  with  large  tremopores.  Proximal  sinus  with  prominent  lateral  denticles 

1.  C.  daedala  (MacGillivray) 

Frontal  wall  evenly  perforated  with  small  pores.  Orifice  small  with  rectangular  sinus 

2.  C.  porosa  Canu  & Bassler 

4.  Avicularia  acuminate,  arranged  in  diagonal  rows.  Ovicell  rounded  with  everted  lip.  Proximal  sinus 

often  masked  by  lamella 3.  C.  diagonalis,  sp.  nov. 

Avicularia  rounded  or  spatulate  on  rounded  bosses.  Ovicell  with  marginal  areolae.  Proximal  sinus 
deep,  narrow 4.  C.  water  si  Stach 


1.  Chiastosella  daedala  (MacGillivray) 

Fig.  156 

1882a  Schizoporella  conservata  Waters:  Waters,  p.  273,  pi.  7,  fig.  7 ( non  Waters,  1881,  p.  340,  pi.  18, 
fig.  81). 

1883a  Schizoporella  insignis  MacGillivray,  p.  132,  pi.  2,  fig.  11  ( non  Hincks,  18816,  p.  134,  pi.  5,  fig.  10). 

1887a  Schizoporella  daedala  MacGillivray,  p.  180. 

?i898  Schizoporella  conservata  Waters:  Hamilton,  p.  196. 

1904&  Schizoporella  daedala  MacGillivray:  Maplestone,  p.  207. 

1909  Schizoporella  daedala  MacGillivray:  Levinsen,  p.  326. 

1934  Chiastosella  daedala  (MacGillivray)  Canu  & Bassler,  p.  407. 

19376  Chiastosella  daedala  (MacGillivray):  Stach,  p.  335,  pi.  18,  figs.  1,  2 ( cum  syn). 

lectotype  (chosen  by  Stach,  1937&,  p.  336).  National  Museum  of  Victoria,  Mel- 
bourne, No.  64105.  Recent  : Port  Phillip  Heads,  Victoria.  MacGillivray  Collection. 

diagnosis.  Encrusting,  or  unilamellar,  or  bilamellar-foliaceous  Chiastosella  with 
large,  semicircular  orifice,  the  rounded  proximal  sinus  restricted  at  its  distal  end  by 
minute  denticles.  Large,  acuminate,  frontal  avicularia,  either  single  or  paired,  placed 
at  the  lateral  margins  of  the  zooecia.  Frontal  wall  coarsely  perforate.  Ovicell  tri- 
angular, flattened  frontally,  its  ectooecium  separated  from  the  entooecium  by  a row 
of  slit-like  pores. 

description.  Zoarium  unilamellar,  probably  encrusting. 

Zooecia  hexagonal,  arranged  irregularly  in  longitudinal  rows,  not  distinctly 
separated.  Orifice  semicircular,  the  proximal  lip  straight  or  slightly  concave,  with 
a large,  subcircular  median  sinus,  the  distal  end  of  the  latter  flanked  by  a pair  of 
minute  teeth  directed  laterally.  Peristome  slightly  thickened  but  not  raised  except 
at  the  sinus,  where  it  is  often  elevated  into  a prominent  umbo  directed  distally.  Distal 
margin  of  peristome  bearing  four  to  six  stout  spine-bases.  Frontal  wall  slightly  con- 
vex, perforated  by  large  tremopores.  Basal  wall  with  an  elongate-ovate  opening 
near  the  proximal  end. 

Avicularia  generally  single,  sometimes  paired,  very  large,  immersed,  placed  about 
half-way  along  the  frontal  wall  at  the  lateral  margins  of  the  zooecia,  the  rostrum  long 
and  slender,  directed  laterally  outwards  or  slightly  obliquely,  and  generally  raised, 
the  cross-bar  strong. 

Ovicells  hyperstomial,  deeply  immersed  in  the  distal  zooecium,  the  orifice  probably 
closed  by  the  zooecial  operculum. 
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MEASUREMENTS 

Lz  = 0-55-0-60  mm.  lz  =0-35-0-45  mm. 

(Excluding  sinus)  hr  = o-i6-o-i7  mm.  lr=o-i9-o-22  mm. 

Avicularia  L =0-30-0-45  mm. 

remarks.  The  Oamaru  fossils  are  rather  heavily  calcified  and  the  ovicells  are 
broken,  but  the  specimens  closely  resemble  Recent  material  of  C.  daedala  from  Port 
Phillip  Heads,  Victoria,  the  only  differences  being  the 
slightly  more  slender  and  elongate  avicularia  and  the 
frequent  presence  of  a sub-oral  umbo  on  the  fossils.  This 
umbo  is  rarely  seen  in  the  Recent  Australian  specimens 
and  is  usually  no  more  than  a rounded  tubercle.  It  is, 
however,  quite  prominent  on  the  specimen  from  Mt 
Gambier,  South  Australia,  identified  by  Waters  as 
Schizoporella  conservata  (D.  33005,  Tenison-Woods  Coll., 
figured  1882a,  pi.  7,  fig.  7),  but  certainly  more  correctly 
to  be  regarded  as  C.  daedala  on  Stach’s  evidence  (1937&, 
p.  335).  The  ovicell  of  this  specimen  is  flattened  and 
triangular,  while  the  orifice  is  large  and  has  a wide  median 
sinus. 

The  differences  between  C.  daedala  and  related  species 
have  been  dealt  with  by  Stach  (1937&). 

DISTRIBUTION 

Recent : South  Australian  waters  ; ? Dusky  Sound,  New 
Zealand  (Hamilton,  as  “Schizoporella  conservata  Waters"). 

Fossil : Kalimnan  [Lower  Pliocene]  : MacDonald’s, 

Muddy  Creek,  Victoria  (Stach).  Mitchellian  [Upper  Mio- 
cene] : Victoria  (Crespin,  1943,  p.  86).  (?  Balcombian 

Gambier,  South  Australia.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru;  All 
Day  Bay. 

SPECIMENS 

D.  36739  (Fig.  156).  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 
1 unilamellar  specimen.  Sent  by  B.  H.  Mason. 

D.  36984  Base  of  Kakanui  Limestone,  Campbells  Beach,  All  Day  Bay,  Otepopo  S.D.  1 uni- 
lamellar specimen.  Collected  by  J.  Marwick. 


» l 1 1 1.1 

O I.Omm. 

Fig.  156.  Chiastosella  daedala 
(MacGillivray).  D.  36739. 
Four  zooecia.  The  left- 
hand  zooecium  is  a broken 
fertile  cell  and  shows 
clearly  the  spinose  umbo 
sometimes  found  in  this 
species. 

[Middle  Miocene]) : Mt 


2.  Chiastosella  porosa  Canu  & Bassler 
Fig-  157 

1935  Chiastosella  porosa  Canu  & Bassler,  p.  26,  pi.  6,  fig.  4. 

19376  Chiastosella  porosa  Canu  & Bassler:  Stach,  p.  338,  pi.  18,  fig.  8 ( cum  syn.). 

holotype.  U.S.  National  Museum,  Washington,  D.C.,  No.  85632.  Balcombian 
[Middle  Miocene]  : Muddy  Creek,  Victoria. 

diagnosis.  Encrusting  or  bilamellar  Chiastosella  with  hexagonal  zooecia  and, 
generally,  a single,  acuminate,  oblique  avicularium  directed  distally  or  laterally. 
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Frontal  wall  perforated  by  numerous  small  pores.  Orifice  semicircular  with  a shallow, 
rounded  sinus. 

description.  Zoarium  unilamellar,  encrusting,  or  bilamellar-foliaceous. 

Zooecia  hexagonal,  arranged  irregularly  quincuncially  in  longitudinal,  diverging 
rows,  indistinctly  separated  by  shallow  furrows.  Orifice  semicircular,  the  proximal 
lip  concave  with  a shallow,  rounded  median  sinus.  Peristome  thickened,  but  not 
raised,  bearing  the  bases  of  four  large  spines  on  its  distal  margin.  Frontal  wall 
slightly  convex  with  numerous  widely  scattered  pores  arranged  in  rows  more  or  less 
parallel  to  the  zooecial  margins. 

Avicularia  single,  acuminate,  oblique,  immersed  in  the  frontal  wall  to  one  side  of 
the  centre  of  the  zooecium  near  the  orifice,  the  rostrum  directed  distally  or  laterally 
outwards,  occasionally  absent. 

Rosette-plates  slit-like  along  the  base  of  the  lateral  wall.  Pore-chambers  present. 

Ovicells  not  seen. 

MEASUREMENTS 

Lz  = 0-55-070  mm.  lz  = 0-35-0-43  mm. 

(Excluding  sinus)  hr  = 0-17-0-18  mm.  lr =0-16-0-17  mm. 

remarks.  On  a large  fragment  from  Weka  Pass  (D.  36741),  consisting  of  twenty- 
six  zooecia,  the  frontal  avicularium  occurs  on  only  seven  of  these,  whilst  in  the 

material  from  Tarakohe  Quarry  all  the 
zooecia  are  found  to  bear  avicularia. 
They  are  rather  less  prominent  than  is 
usual  in  the  genus.  The  marginal  pores 
in  the  frontal  wall  of  the  zooecium  are 
slightly  larger  than  the  remainder. 

There  is  very  close  agreement  between 
the  specimens  from  both  localities,  except 
that  the  zooecia  of  the  Tarakohe  Quarry 
material  have  a slightly  larger  sinus  in  the 
orifice,  which  does  not  expand  proximally 
but  possesses  sharply  defined  shoulders. 

Comparison  was  made  with  a topotype 
of  C.  porosa  from  the  Balcombian  [Middle 
Miocene]  of  Muddy  Creek,  Victoria  (D.  34748, 
Canu  & Bassler  Coll.).  The  New  Zealand  specimens  are  rather  smaller,  and  the 
avicularia  are  less  prominent  and,  in  those  from  Weka  Pass,  are  directed  obliquely 
distally  instead  of  laterally,  but  otherwise  there  is  nothing  to  separate  the  specimens. 
Ovicells  are  not  present  in  either  case. 

Stach  (19376,  p.  338)  has  described  ovicelled  zooecia  with  paired  avicularia 
belonging  to  this  species,  and  has  shown  that  it  differs  from  C.  daedala  (MacGillivray) 
in  the  greater  number  of  frontal  tremopores  and  in  the  more  numerous,  radiating  rows 
of  pores  in  the  crescentic,  distal  margin  of  the  ovicell.  C.  grandicella  and  C.  parviporosa 
Canu  & Bassler  (1935,  pp.  26,  27,  respectively)  are  undoubtedly  synonyms  of  C.  porosa. 


Fig.  157.  Chiastosella  porosa  Canu  & Bassler. 
D.  36740.  Four  zooecia. 
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distribution.  Mitchellian  [Upper  Miocene]  : Victoria  (Crespin,  1943,  p.  86). 
Southland,  Waiauan  [Middle  Miocene] : Weka  Pass.  Balcombian  [Middle  Miocene] : 
Muddy  Creek;  Bairnsdale;  Flinders  (Stach),  Victoria.  Pareora,  Otaian  [Middle 
Oligocene]:  Tarakohe  Quarry. 

SPECIMENS 

D.  36540,  D.  36740  (Fig.  157),  D.  36741-36743,  D.  36766  Base  of  Uppermost  Mt  Brown  “E” 
Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  6 uni- 
lamellar specimens.  Sent  by  B.  H.  Mason. 

D.  36744  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  1 
unilamellar  specimen.  Sent  by  B.  H.  Mason. 

3.  Chiastosella  diagonalis / sp.  nov. 

Figs.  158-160 

holotype.  D.  36745.  Southland,  Waiauan  [Middle  Miocene]:  Base  of  Upper- 
most Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream, 
Waipara  S.D.  Bilamellar  specimen,  4x2-8  mm.  Sent  by  B.  H.  Mason. 


158  159  160 


avicularia. 


Fig.  159.  Holotype,  D.  36745.  Details  of  zooecia  and  ovicells.  Note  the  convex  plate  which  covers  the 
sinus  on  the  proximal  lip  of  the  orifice  (cf.  Fig.  160). 

Fig.  160.  Paratype,  D.  36749.  Details  of  primary  orifice  with  the  covering  plate  removed  (cf.  Fig.  159). 

diagnosis.  Bilamellar  Chiastosella  with  slender,  acuminate  avicularia  arranged 
in  diagonal  rows.  Orifice  small,  the  proximal  sinus  often  covered  by  a convex  plate. 
Proximal  lip  of  ovicell  thickened  and  everted.  Frontal  wall  with  slit-like  or  drop- 
shaped marginal  areolae. 

description.  Zoarium  free,  bilamellar-foliaceous. 

Zooecia  ovate,  arranged  quincuncially  in  longitudinal  rows,  not  distinctly 
separated.  Primary  orifice  semicircular,  deeply  immersed,  slightly  contracted  proxi- 
mally,  the  proximal  lip  consisting  of  two  large,  inwardly-directed  denticles  separated 
by  a small,  rectangular  sinus  partly  covered  by  the  convex,  proximal,  plate-like  lip  of 
1 Referring  to  the  arrangement  and  orientation  of  the  frontal  avicularia. 
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the  secondary  orifice.  Peristome  slightly  thickened  but  scarcely  raised,  the  distal 
margin  bearing  the  bases  of  four  or  five  well-separated,  stout  spine-bases,  the  outer- 
most spine-bases  larger  than  the  remainder.  Frontal  wall  flattened,  the  central  area 
with  a few  small  perforations  and  prominent,  slit-like  or  drop-shaped  marginal  areolae. 

Avicularia  : one,  sometimes  two,  acuminate,  immersed,  occupying  a position 
on  the  lateral  margin  near  the  middle  of  the  zooecium,  the  rostrum  often  much  raised 
and  directed  obliquely  distally  at  about  45 ° to  the  longitudinal  axis  of  the  zooecium. 

Ovicells  hyperstomial,  deeply  immersed  in  the  distal  zooecium,  the  ectooecium 
forming  a horseshoe-shaped  area  with  small,  radiating,  slit-like  pores  on  the  distal- 
lateral  sides,  the  upper  edge  of  the  orifice  of  the  ovicell  with  a distinct,  everted  lip. 
Entooecium  smooth. 

MEASUREMENTS 

Lz  = 0-45-0-52  mm. 

(Excluding  sinus)  hr  = 0-12-0-14  mm. 

Avicularia  L =0-17-0-26  mm. 

remarks.  The  orifice  of  this  species  may  be  very  misleading,  for  the  convex 
lamella  of  the  proximal  lip  of  the  secondary  orifice  frequently  completely  obscures 
the  sinus  and  gives  the  opening  a semicircular  appearance  in  vertical  view.  This 
lamella  appears  to  be  a development  of  the  umbo  seen  on  some  forms  of  C.  daedala 
(MacGillivray) . On  broken  zooecia,  however,  the  primary  orifice  can  be  observed 
sloping  gently  downwards  distally  (Fig.  160). 

The  sinus,  covered  and  occluded  by  the  proximal  plate  (Fig.  159),  probably  marks 
a stage  in  the  development  of  the  Microporellid  genus  Calloporina,  in  which  the 
schizoporellid  sinus  has  been  separated  from  the  orifice  by  coalescence  of  the  lateral 
teeth  and  converted  into  a true  ascopore  [cf.  Harmer,  1902,  p.  336,  who  notes  that 
the  ancestrula  of  one  form  of  Fenestrulina  malusii  (Audouin)  described  by  Neviani 
(1898,  p.  165)  has  a schizoporellid  orifice  ; also  Levinsen,  1909,  p.  19,  who  notes  the 
schizoporellid  sinus  in  the  ancestrulae  of  two  species  of  Haplopoma :]. 

The  frontal  wall  is  often  masked  by  calcification  and  deposit,  but  there  generally 
seems  to  be  a wide,  smooth,  median  area  with  a row  or  rows  of  marginal  areolae. 

The  avicularia  are  almost  always  oriented  at  the  same  angle  (45 0 approximately) 
on  either  side,  thus  forming  distinct,  diagonal  rows  on  the  zoaria  which  may  be  seen 
with  the  naked  eye  (Fig.  158). 

This  may  prove  to  be  a useful  species  for  zonal  purposes,  as  its  form  appears  to  be 
constant  in  both  the  localities  in  which  it  has  so  far  been  found,  namely,  the  Waiauan 
[Middle  Miocene]  horizon  at  Weka  Pass  and  Dovedale  Stream. 

distribution.  Southland, Waiauan  [Middle  Miocene] : Weka  Pass;  Dovedale  Stream. 

SPECIMENS 

D.  36745  (Figs.  158,  159).  Holotype  (see  above). 

D.  36746-36748  Paratypes.  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka 
Creek  and  Weka  Pass  Stream,  Waipara  S.D.  3 bilamellar  specimens.  Sent  by 
B.  H.  Mason. 

D.  36749  (Fig.  160),  D.  36750,  D.  36751  Paratypes.  Blue,  muddy  sands,  coast  north  of  mouth  of 
Dovedale  Stream,  North  Canterbury.  3 bilamellar  specimens.  Collected  by  B.  H. 
Mason. 


lz  =0-28-0-33  mm. 
lr  = o-i6-o-i8  mm. 
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4.  Chiastosella  water  si  Stach 
Fig.  161 

1887a  Schizoporella  conservata  Waters:  Waters,  p.  65,  pi.  7,  fig.  21  ( non  Waters,  1881,  p.  340,  pi.  18, 
fig.  81). 

1898  Schizoporella  conservata  Waiters'.  Hamilton,  p.  199. 

19376  Chiastosella  watersi  Stach,  p.  336,  pi.  18,  fig.  5. 

lectotype  (here  chosen).  Specimen  figured  as  Schizoporella  conservata  Waters 
by  Waters,  1887a,  pi.  7,  fig.  21.  [Pliocene] : Napier,  New  Zealand.  ? Specimen  in 
Waters  Collection,  Manchester  Museum. 

diagnosis.  Encrusting  Chiastosella  with  convex  zooecia  separated  by  deep 
furrows.  Avicularia  usually  single,  mounted  on  a rounded  boss  on  the  frontal  wall. 
Ovicells  with  marginal  areolae.  Frontal 
wall  with  marginal  areolae  separated  by 
prominent  ridges.  Distal  peristome  raised, 
the  proximal  pair  of  spines  considerably 
larger  than  the  remainder. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal,  arranged  irregu- 
larly in  longitudinal  rows,  distinctly 
separated  by  deep  furrows.  Orifice  semi- 
circular, the  proximal  lip  straight  or 
slightly  concave,  bearing  a deep,  rect- 
angular median  sinus,  contracted  proxi- 
mally  by  a pair  of  lateral  plates. 

Vestibular  arch  prominent.  Peristome 
thickened  and  raised  round  the  distal 
and  lateral  margins,  bearing  the  tubulate 
bases  of  four  to  six  stout  spines,  the 
proximal  spine-base  on  each  side  considerably  larger  than  the  remainder.  Frontal 
wall  convex,  bordered  by  one  or  two  rows  of  radiating,  slit-like  areolae  separated  by 
prominent  ridges,  the  central  part  of  the  frontal  wall  pierced  by  scattered  pores,  often 
occluded  by  calcification. 

Avicularia  : (a)  generally  one,  placed  near  the  median  line  on  the  frontal  wall 
just  proximally  to  the  orifice,  supported  on  a conical  boss,  the  rostrum  much  raised 
and  directed  upwards  and  obliquely  laterally  at  30°  to  450  to  the  plane  of  encrusta- 
tion ; ( b ) frequently  a second  avicularium  of  a similar  nature  but  of  different  size, 
the  pair  then  being  placed  one  on  either  side  of  and  proximally  to  the  orifice.  Rarely 
absent. 

Ovicells  hyperstomial,  deeply  immersed  in  the  distal  zooecium,  the  ectooecium 
confined  to  the  extreme  distal  and  lateral  margins,  the  entooecium  smooth,  its  outer 
boundary  with  the  ectooecium  perforated  by  a band  of  slit-like  areolae.  A pair  of 
stout  spine-bases  at  the  proximal  extremity  of  the  ovicell,  one  on  either  side. 

MEASUREMENTS 

Lz =0-68-0-80  mm.  lz =0-53-0-70  mm. 

(Excluding  sinus)  hr=o-i5-o-i7  mm.  lr  = 0-14-0-16  mm. 

15 


Fig.  161.  Chiastosella  watersi  Stach.  D.  32520. 
Five  zooecia,  two  with  ovicells. 
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remarks.  This  species  is  quite  distinct  from  C.  conservata  (Waters),  and  it  is 
difficult  to  understand  the  reasons  for  Waters’s  synonymy  (1887a,  p.  65),  though  in  all 
fairness  it  must  be  recorded  that  he  considered  (p.  66)  the  forms  from  Curdies  Creek, 
Port  Phillip,  and  Napier,  as  varieties  of  the  same  species. 

The  distinguishing  features  of  C.  water  si  are  given  by  Stach  (19376,  p.  337).  The 
proximal  sinus  of  the  orifice  is  often  narrowed  sharply  at  its  proximal  end  by  two  small 
plates,  the  result  of  lateral  growth  of  the  secondary  orifice  from  both  sides  of  the  sinus. 
Young  zooecia  are  not  present  on  the  specimens  so  that  the  true  nature  of  the  frontal 
wall  is  not  clear,  but  Stach  depicts  it  as  having  a few,  small,  scattered  pores.  The  spine- 
bases  are  generally  five  in  number  and  are  widely  spaced.  The  pair  of  large  spine- 
bases  are  also  retained  on  the  ovicelled  zooecia  and  are  placed  at  the  proximal  corners 
of  the  orifice  of  the  ovicell  (Fig.  161). 

Crespin  (1943,  p.  86)  records  this  species  from  the  Bairnsdale  horizon  [Middle 
Miocene]  in  Victoria,  but  there  must  be  some  doubt  about  this  identification  as  the 
species  has  not  been  found  previously  outside  the  [Pliocene]  sequence  in  New  Zealand. 

distribution.1  [Pliocene]  : Napier  ; Petane  ; Waipukurau  ; Whakaari. 

SPECIMENS 

D.  1410,  D.  1411  Napier.  2 encrusting  specimens.  Slides  labelled  “Schizoporella  conservata  Wat.” 
by  Vine.  Vine  Collection. 

D.  1412  New  Zealand.  1 encrusting  specimen.  Slide  labelled  “Schizoporella  conservata 
Waters”  by  Vine.  Vine  Collection. 

D.  36754,  D.  36755  Napier  Harbour.  2 encrusting  specimens.  Blake  Collection. 

D.  36752,  D.  36753  Petane.  2 encrusting  specimens.  Blake  Collection. 

D.  32520  (Fig.  161).  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Schizo- 
porella conservata  Waters”  by  Jelly.  Hincks  Collection. 

OTHER  MATERIAL 

Napier.  1 encrusting  specimen  (? Lectotype).  Slide  labelled  “Schizoporella  conservata  Waters”  by 
Waters.  Waters  Collection,  Manchester  Museum. 

Petane.  1 encrusting  specimen.  Slide  labelled  “Schizoporella  conservata  W.”  by  Jelly.  Jelly 
Collection,  Manchester  Museum. 

Whakaari.  1 encrusting  specimen.  Slide  labelled  “ Schizoporella  conservata  W.”  by  Jelly.  Jelly 
Collection,  Manchester  Museum. 

“Recent  Tertiary,  New  Zealand.”  1 encrusting  specimen.  Slide  labelled  “Schizoporella  conservata 
Waters”  by  Jelly.  J.  W.  Gregory  Collection,  Museum  of  Zoology,  Cambridge. 


5.  Chiastosella  sp.  aff.  granulata  (MacGillivray) 

Fig.  162 

Aff.: 

1895  Schizoporella  granulata  MacGillivray,  p.  87,  pi.  11,  fig.  27. 

19046  Schizoporella  granulata  MacGillivray:  Maplestone,  p.  207. 

lectotype  of  Schizoporella  granulata  MacGillivray  (here  chosen).  National 
Museum  of  Victoria,  Melbourne,  No.  14537.  Slide  labelled  “Schizoporella  granulata  ” ; 
then,  following  some  indecipherable  writing  in  pencil,  “XI  27  Fossil  Muddy  Creek.  ”2 
Balcombian  [Middle  Miocene].  MacGillivray  Collection. 

1 Possibly  also  Balcombian,  Bairnsdale  [Middle  Miocene]:  Bairnsdale,  Victoria  (see  above). 

2 Information  given  by  Mr  R.  A.  Keble  (in  litt.). 
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diagnosis  (of  New  Zealand  fossil).  Bilamellar  Chiastosella  with  very  conspicuous 
costae  separating  deep  marginal  areolae.  Orifice  with  shallow,  rounded  sinus  in 
proximal  lip.  Avicularia  single,  directed  laterally,  immersed  in  the  marginal  areolae. 

description.  Zoarium  bilamellar. 

Zooecia  large,  oval,  arranged  quincuncially  in  longitudinal  rows,  distinctly 
separated  by  a thickened  wall  passing  between  the  rows  of  marginal  areolae.  Orifice 
semicircular,  the  proximal  lip  markedly  concave,  with  a shallow,  rounded  median 
sinus.  Vestibular  arch  deep.  Peristome  raised  and  thickened,  its  distal  margin 
bearing  the  bases  of  five  stout  spines,  the  proximal  lip  of  the  peristome  slightly 
umbonate  at  the  sinus.  Frontal  wall  convex,  granular,  finely  perforate,  bordered  by 
a row  of  deep  areolations  separated  by  radiating  costae. 

Avicularia  large,  single,  placed  on  the  frontal  wall  to  one  side  of  and  proximally 
to  the  orifice,  immersed  in  the  marginal  areolae,  the  long,  acuminate,  slightly  curved 
rostrum  directed  obliquely  distally. 

Ovicells  not  seen. 

Rosette-plates  : (a)  distal,  two  placed  near  the  base  of  the  wall ; ( b ) lateral,  two 
elongate,  near  the  base  of  the  wall. 

MEASUREMENTS 


Lz =0-45-0*52  mm.  lz  = 0-30-0-35  mm. 

(Excluding  sinus)  hr=o-io-o-i2  mm.  lr  = o-i3-o-i5  mm. 

remarks.  This  handsome  species  is  remarkable  for  its  conspicuous  marginal 
fenestrae  which  surround  the  areolar  pores  piercing  the  frontal  wall.  Each  zooecium 
is  provided  with  a sessile  avicularium  “on  one  side 
in  the  situation  of  an  areola”  (MacGillivray,  1895, 
p.  87).  The  median  sinus  of  the  orifice  is  remarkably 
shallow  and  subcircular,  expanding  slightly  proximally. 

The  agreement  with  MacGillivray’s  species  from 
the  Balcombian  [Middle  Miocene]  of  Schnapper  Point, 

Balcombe  Bay,  Victoria,  is  very  close  indeed,  though 
MacGillivray  did  not  figure  or  mention  the  oral  spines, 
which  are  quite  conspicuous  on  the  present  specimen. 

From  his  figure  it  would  also  appear  that  the  frontal 
wall  of  the  Weka  Pass  specimen  is  considerably  less 
granular  and  the  proximal  umbo  less  prominent  than 
those  of  the  Australian  fossil.  The  bilamellar  habit 
of  growth  of  the  present  material  is  worthy  of  note, 
but  these  small  differences  are  not  considered  of 
sufficient  importance  to  distinguish  a separate  species. 

MacGillivray  noted  considerably  immersed  and  granu- 
lar ovicells  in  his  specimens. 

As  ovicells  are  not  present  on  the  Weka  Pass  specimen,  and  as  MacGillivray’s 
material  has  not  been  examined,  this  species  is  tentatively  placed  in  Chiastosella 
because  of  the  general  resemblance  to  C.  daedala — the  shallow,  rounded  median  sinus, 
the  acuminate  avicularia,  the  areolated  frontal  wall,  and  the  oral  spines. 


mm. 


Fig.  162.  Chiastosella  sp.  aff. granulata 
(MacGillivray).  D.  36756.  Four 
zooecia. 
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distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass.  (C.  granu- 
lata)  Balcombian  [Middle  Miocene] : Muddy  Creek  (Lower  Beds)  (Maplestone) ; 

Mornington,  Victoria  (MacGillivray)  ; Gippsland,  Victoria  (Crespin,  1943,  p.  90). 

SPECIMEN 

D.  36756  (Fig.  162).  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek 
and  Weka  Pass  Stream,  Waipara  S.D.  1 bilamellar  specimen.  Sent  by  B.  H. 
Mason. 


Genus  ESCHARINA  Milne-Edwards 

Escharina  Milne-Edwards  in  Lamarck,  1836 b,  pp.  218,  230;  Norman,  19036,  p.  109. 

Herentia  Gray,  1848,  pp.  122,  148  {pars). 

Mastigophora  Hincks,  1877,  p.  527;  1880a,  p.  278;  Canu  & Bassler,  1920,  p.  586;  Canu  & Lecointre, 
1930,  p.  no;  Bassler,  1935,  p.  144;  Osburn,  1940,  p.  452. 

Escharina  "Gray”  Levinsen,  1909,  p.  326. 

Schizolavella  Canu  & Bassler,  1920,  p.  358;  Bassler,  1935,  p.  194. 

Escharina  "Levinsen”  Marcus,  1940,  p.  247. 

genotype  (by  original  designation).  Eschar  a vulgaris  var.  a Moll,  1803,  p.  55, 
pi.  3,  figs.  10A,  10B.  Recent  : Mediterranean. 

diagnosis.  Schizoporellidae  with  recumbent,  deeply  immersed  ovicells  and 
usually  a thickened,  distal  border  to  the  zooecia.  Orifice  semicircular  with  a straight 
proximal  lip  and  an  inverted,  keyhole-shaped  sinus,  often  flanked  by  a pair  of  distally- 
directed  heterozooecia  or,  sometimes,  one  only  placed  on  the  frontal  wall.  Frontal 
wall  evenly  and  finely  perforate. 

remarks.  I cannot  accept  Bassler’s  view  (1935,  p.  106)  that  Escharina  Milne- 
Edwards,  1836,  “seems  to  be  preoccupied"  by  the  name  Escharina  given  by  Ehren- 
berg  (1834,  p.  377)  to  a Polyzoan  family  (=Escharidae  auctt.).  Thus,  I regard 
Escharina  Milne-Edwards  as  a valid  genus  and  propose  to  make  the  changes  fore- 
shadowed by  Norman  (19036,  p.  109),  namely,  that  Mastigophora  Hincks  and  Herentia 
Gray  be  cited  as  synonyms  of  Escharina  Milne-Edwards. 

Eschara  vulgaris  Moll  consisted  of  two  varieties,  “var.  a labio  inferiori  [sic]  jfcso  ” 
(1803,  p.  55,  pi.  3,  figs.  10A,  10B),  i.e.  the  form  at  present  under  discussion  ; and 
“var.  j8  labio  inferiore  integro”  (1803,  p.  56,  pi.  3,  figs.  11A-C),  i.e.  a species  closely 
allied  to  Microporella  ciliata  Pallas  sp.  (see  Jelly,  1889,  p.  180).  Thus,  there  are  two 
genosyntypes  of  Escharina  Milne-Edwards,  for,  in  choosing  the  type  (18366,  p.  218), 
Milne-Edwards  mentions  only  “Eschara  vulgaris  de  Moll."  On  p.  231,  however,  in 
the  synonymy  and  discussion  of  Escharina  vulgaris,  Milne-Edwards  refers  to  Moll’s 
species  as  “No.  8,  pi.  3,  fig.  10,"  i.e.  the  first-named  above.  In  order  to  make  the 
position  quite  definite,  I select  Moll’s  specimen  of  Eschara  vulgaris  var.  a as  the 
lectotype  of  the  species. 

It  may  be  argued  also  that,  as  Canu  & Bassler  (1920,  p.  358),  in  proposing  Schizo- 
lavella, have  not  stated  which  variety  of  Eschara  vulgaris  Moll  they  are  selecting  as  the 
genotype,  that  genus  is  not  strictly  invalidated  by  Escharina.  It  is  clear,  however, 
from  their  text-fig.  100K  (p.  339)  that  they  interpreted  Moll’s  species  on  the  first 
variety  and  I here  choose  that  as  the  genolectotype  of  Schizolavella.  Thus  Schizolavella 
is  an  exact  synonym  of  Escharina. 
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A comparison  of  the  original  material  of  Lepralia  hyndmanni  Johnston  (1847, 
p.  306,  pi  54,  fig.  6)  from  Sanda  Island,  Firth  of  Clyde  (47.9.16.82,  132,  142,  156, 
Johnston  Coll.),  with  specimens  of  Eschar  a vulgaris  Moll  from  the  Mediterranean  leaves 
no  doubt  that  these  species  are  congeneric.  Johnston’s  species  was  designated  as  the 
genotype  of  Mastigophora  by  Hincks  (1877,  p.  52 7),  and  this  genus,  therefore,  becomes 
a synonym  of  Escharina. 

The  genus  Herentia  was  validly  instituted  by  Gray  with  four  genosyntypes,  but 
no  genotype  has,  so  far,  been  selected.  Accordingly,  I here  choose  the  first  species, 
Lepralia  hyndmanni  Johnston,  as  the  genolectotype  of  Herentia J which  also  becomes 
a synonym  of  Escharina. 

Mastigophora  (i.e.  Escharina ) has  been  placed  by  Canu  & Bassler  (1927a,  p.  21, 
and  subsequently)  in  the  Crepidacanthidae,  presumably  because  of  the  presence  of 
paired  vibracula  on  the  frontal  wall,  but  that  criterion  is  unacceptable,  however,  for 
a genus  with  a typical  schizoporellid  orifice  cannot  be  placed  alongside  others  with 
an  orifice  so  distinctive  as  that  of  the  Crepidacanthidae.  Examination  of  Micro - 
porella  ciliata  clearly  shows  that  avicularia  and  vibracula  are  readily  interchangeable 
organs  even  in  the  same  colony  (cf.  Hincks,  1882a  ; also  Levinsen,  1909,  p.  74).  It 
is  significant,  moreover,  that  Canu  & Bassler  have  retained  Schizolavella  in  the 
Schizoporellidae . 

1.  Escharina  waiparaensis ,2  sp.  nov. 

Figs.  163-165 

holotype.  D.  36757.  Southland,  Waiauan  [Middle  Miocene] : Base  of  Upper- 
most Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream, 
Waipara  S.D.  Bilamellar  specimen.  Sent  by  B.  H.  Mason. 

diagnosis.  Encrusting  or  bilamellar-foliaceous  Escharina  with  wide,  semi- 
circular orifice,  slightly  larger  in  ovicelled  zooecia.  Heterozooecia  paired.  Ovicell 
deeply  immersed  below  the  frontal  wall  of  the  distal  zooecium.  Frontal  wall  finely 
tuberculate  and  perforate. 

description.  Zoarium  bilamellar-foliaceous,  or  rarely  encrusting. 

Zooecia  hexagonal  or  quadrate,  arranged  quincuncially  in  longitudinal  rows, 
distinctly  separated  by  a salient  thread  or  by  shallow  grooves.  Orifice  semicircular, 
placed  in  the  extreme  distal  portion  of  the  zooecium,  the  proximal  lip  straight,  with  a 
deep,  slit-like  median  sinus  sometimes  expanding  proximally,  the  proximal  end  of  the 
sinus  straight  transversely.  Frontal  wall  flattened  or  slightly  convex,  perforated  by 
large  numbers  of  pores,  and  covered  with  a tuberculate  upper  layer.  Areolae  not 
differentiated. 

Heterozooecia  generally  paired,  apparently  sometimes  one  only,  small,  oval  or  reni- 
form,  with  complete  cross-bar,  placed  against  the  lateral  walls  at  the  level,  and  on 
each  side,  of  the  sinus,  the  rostra  directed  distally. 

1 Of  the  three  remaining  genosyntypes,  Herentia  insignis  Gray  —Microporella  ciliata  Pallas  sp.  (1766, 
p.  38);  Herentia  linearis  Gray =Schizomavella  linearis  Hassall  sp.  (1841,  p.  368,  pi.  9,  fig.  8);  and 
Herentia  biforis  Gray  =F enestrulina  malusii  Audouin  sp.  (1826,  p.  239;  Savigny,  pi.  8,  figs.  81,  82). 

2 Referring  to  its  occurrence  at  Weka  Pass  in  the  Waipara  District  of  North  Canterbury, 
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Ovicells  entozooecial,  globular,  covered  by  the  frontal  wall  of  the  distal  zooecium, 
the  proximal  part  appearing  at  the  surface  as  a raised  arch,  the  orifice  of  the  ovicelled 
zooecia  slightly  larger  than  that  of  the  non-ovicelled  zooecia.  Proximal  end  of  the 
basal  portion  of  the  ovicell  cavity  lying  immediately  below  the  proximal  lip  of  the 
orifice. 

Ancestrula  probably  membraniporine. 

Pore-chambers  : at  least  eight  narrow  chambers  arranged  along  the  distal  margin 

163  164  165 


Figs.  163-165.  Escharina  waiparaensis,  sp.  nov.. 

Fig.  163.  Holotype,  D.  36757.  Five  zooecia,  all  bearing  ovicells  except  the  lowest. 

Fig.  164.  Paratype,  D.  36931.  Membraniporine  ancestrula  giving  rise  to  zooecium  with  partial  crypto- 
cyst, finally  developing  into  typical  zooecia. 

Fig.  165.  Holotype,  D.  36757.  Transverse  section  of  a bilamellar  zoarium  showing,  in  the  upper  half, 
three  zooecia  with  entozooecial  ovicells. 

of  the  zooecium,  the  median  chamber  communicating  with  the  distal  zooecium  by  a 
pore  passing  between  the  arms  of  a V-shaped  structure  on  its  proximal  wall. 

A line  of  rosette-plates  along  the  base  of  the  lateral  and  distal  walls. 

No  spines. 

MEASUREMENTS 

Lz  ==0-55-0*66  mm.  lz =0-33-0-45  mm. 

(Excluding  sinus)  hr=o-09-o-n  mm.  lr  = o-i2-o-i4  mm. 

Ovicelled  zooecia 

(excluding  sinus)  hr  = o-io-o-i2  mm.  lr=o-i6-o-i8  mm. 

remarks.  The  Weka  Pass  material  consists  of  broken  fragments  of  bilamellar- 
foliaceous  expansions  in  which  the  zooecia  are  rather  irregular  in  shape.  One  speci- 
men encrusting  a lamellibranch  fragment  (D.  36931)  shows  a small,  oval  ancestrula, 
with  a membraniporine  aperture,  giving  rise  to  a zooecium  the  aperture  of  which  is 
occluded  by  a thin  cryptocyst  (Fig.  164).  The  frontal  wall  of  the  mature  zooecium 
is  generally  covered  with  closely  spaced,  rounded  tubercles  except  in  the  vicinity  of 
the  orifice,  which  is  surrounded  by  a broad,  smooth,  opaque  rim.  Very  rarely  the 
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frontal  area  is  depressed,  whilst  the  salient  thread  which  separates  the  zooecia  is,  in 
reality,  double,  adjacent  zooecia  each  contributing  to  half  its  thickness. 

It  is  impossible  to  determine  whether  or  not  the  heterozooecia  are  vibracula  in 
most  fossils,  though  the  small,  asymmetrical,  reniform  opesiae  in  this  species  are  indi- 
cative of  them.  They  are  constantly  present,  though  apparently  rarely  single,  and 
are  often  raised  on  small  prominences,  while  internally  they  appear  as  deep,  narrow 
chambers  extending  down  into  the  lateral  walls. 

On  removal  of  the  basal  wall  of  an  ovicelled  zooecium,  the  ovicell  is  observed  to 
be  a large,  globular  sac,  its  base  not  extending  to  the  base  of  the  zooecium  (Fig.  165). 
It  is  completely  covered  by  the  frontal  wall  of  the  distal  zooecium  and  is,  therefore, 
truly  entozooecial  (in  so  far  as  this  term  has  any  significance) . 

The  specimen  from  Waipukurau  Gorge  (Jelly  Collection,  Manchester  Museum)  is 
moderately  well-preserved  and  appears  to  differ  from  the  Weka  Pass  material  only 
in  its  encrusting  habit.  The  entozooecial  ovicells  are  clearly  shown. 

The  orifice  of  this  species  is  very  distinctive,  expanding  proximally  in  the  shape 
of  an  inverted  keyhole.  This  indicates  its  close  relationships  to  Escharina  acuminata 
Hincks  sp.  (18816,  p.  14,  pi.  2,  fig.  1)  (=Schizoporella  jacksoniensis  Busk,  1884,  p.  164, 
pi.  19,  figs.  3,  3 a,  3&),  which  also  has  an  entozooecial  ovicell  and  a thickened,  umbonate, 
distal  margin  to  the  zooecium  (cf.  Livingstone,  1924,  p.  200).  That  species  differs 
in  having  a single,  distally-directed  avicularium. 

E.  dutertrei  Audouin  sp.  (1826,  p.  239  ; Savigny,  pi.  9,  figs.  21— 4)  differs  from 
E.  waiparaensis  in  having  a globular  ovicell  not  generally  covered  by  the  distal 
zooecium,  a raised  peristomial  collar,  and  a narrow,  arched  orifice  with  distal  spines. 

distribution.  [Pliocene] : Waipukurau.  Southland,  Waiauan  [Middle  Mio- 

cene]: Weka  Pass. 

SPECIMENS 

D.  36757  (Figs.  163,  165)  Holotype  (see  above). 

D.  36758,  D.  36759,  D.  36931  (Fig.  164),  D.  36989  Paratypes.  Base  of  Uppermost  Mt  Brown 
“E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D. 
4 specimens.  Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ Schizoporella  acuminata?  H.”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

2.  Escharina  masoni / sp.  nov. 

Fig.  166 

holotype.  D.  36760.  Pareora,  Otaian  [Middle  Oligocene] : “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  Bilamellar  lobe. 
Sent  by  B.  H.  Mason. 

diagnosis.  Bilamellar-lobate  Escharina  with  arched,  semicircular  orifice  and 
flattened,  depressed  frontal  wall.  Ovicell  globular,  deeply  immersed  in,  but  not 
covered  by,  the  frontal  wall  of  the  distal  zooecium.  Heterozooecia  paired. 

description.  Zoarium  bilamellar-lobate,  consisting  of  four  to  six  rows  of  zooecia 
on  each  face  with  a single  row  along  each  margin. 

1 After  Professor  B.  H.  Mason. 
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Zooecia  elongate-hexagonal,  arranged  quincuncially  in  longitudinal  rows,  dis- 
tinctly separated  by  thick,  raised  walls  salient  distally.  Orifice  semicircular,  highly 
arched,  placed  in  the  extreme  distal  portion  of  the  zooecium,  the  proximal  lip  slightly 
convex  with  a deep,  slit-like  median  sinus  expanding  slightly  proximally.  Frontal 
wall  usually  flattened  and  depressed,  coarsely  perforate,  rising  sharply  distally  to 
the  margin  of  the  orifice. 

Heterozooecia  usually  paired,  sometimes  one  only,  reniform,  placed  alongside  the 
orifice  at  the  level  of  the  sinus,  the  rostra  directed  distally. 

Ovicells  large,  globular,  deeply  immersed  in  the  distal  zooecium,  but  not  covered 
by  its  frontal  wall,  the  orifice  of  the  ovicelled  zooecia  slightly  longer  than  that  of  the 
non-ovicelled  zooecia. 

No  spines. 

MEASUREMENTS 

Lz  =0-65-0-70  mm.  lz  = 0-40-0-43  mm. 

(Excluding  sinus)  hr=o-i2-o-i4  mm.  lr  = o-n-o-i2  mm. 

remarks.  The  Tarakohe  Quarry  specimens  are  composed  almost  entirely  of 
bilamellar,  ligulate  lobes  (i*5-i*7  mm.  in  width).  The  frontal  walls  of  the  zooecia 

vary  from  being  level  with  the  zooecial  boundaries 
to  being  deeply  depressed  and  separated  from  each 
other  by  thick,  salient  walls.  That  this  difference  is 
of  no  specific  importance  is  clearly  seen  in  a lobe 
(D.  36932)  in  which  the  older  zooecia  are  of  the  first 
type,  while  on  the  distal  side  of  a sharp  turn  in  the 
axis  of  the  lobe  the  frontal  walls  assume  the  more 
general  depressed  form.  In  this  latter  type  of 
frontal  wall  also,  the  four  proximal  corners  of  the 
zooecial  hexagon  are  more  deeply  depressed  than 
the  remainder  of  the  frontal  area,  resembling  some- 
what the  opesiulae  of  the  Microporidae. 

Though  single  heterozooecia  do  occur,  two  are  usu- 
ally present,  and  those  on  the  zooecia  with  depressed 
frontal  walls  are  borne  on  the  proximo-lateral  corners 
of  the  distal  platform  which  surrounds  the  orifice. 

Schizoporella  phymatofora  Waters  (1881,  p.  338,  pi.  15,  figs.  31,  32 — non  Eschara 
phymatopora  Reuss,  1869,  p.  272,  pi.  33,  fig.  1),  from  S.W.  Victoria,  also  occurs  in 
bilamellar-lobate,  or  free,  erect,  vincularian  forms,  and  is  very  probably  an  Escharina. 
It  differs  from  E.  masoni  in  having  a single  heterozooecium  placed  about  half-way 
along  the  frontal  wall  similar  to  that  of  E.  hyndmanni  Johnston  sp.  (1847,  p.  306, 
pi.  54,  fig.  6).  The  orifice  of  Waters’s  species,  which  is  typical  of  Escharina,  differs 
from  that  figured  by  Reuss,  which  has  a concave  proximal  lip  with  a rounded  sinus. 

E.  waiparaensis,  sp.  nov.  (p.  229),  differs  in  its  habit  of  growth,  its  wider  orifice, 
and  the  markedly  larger  orifice  of  the  ovicelled  zooecia.  Its  ovicell,  moreover,  is 
covered  by  the  frontal  wall  of  the  distal  zooecium. 


Fig.  166.  Escharina  masoni,  sp.  nov. 
Holotype,  D.  36760.  Portion  of 
ramus  showing  zooecia,  ovicells 
and  heterozooecia. 
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distribution.  Pareora,  Otaian  [Middle  Oligocene]  : Tarakohe  Quarry. 

SPECIMENS 

D.  36760  (Fig.  166).  Holotype  (see  above). 

D.  36761-36763,  D.  36932  Paratypes.  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tara- 
kohe Quarry,  Waitapu  S.D.  4 specimens.  Sent  by  B.  H.  Mason. 

D.  36764  Paratypes.  Locality,  etc.,  as  above.  Numerous  bilamellar  lobes. 

Genus  ARTHROPOMA  Levinsen 

Arthropoma  Levinsen,  1909,  pp.  314,  332;  Canu  & Bassler,  1920,  p.  351;  Canu  & Lecointre,  1928, 

p.  68;  Bassler,  1935,  p.  50. 

genolectotype  (chosen  by  Canu  & Bassler,  1920,  p.  351).  Flustra  cecilii 
Audouin,  1826,  p.  239  ; Savigny,  pi.  8,  figs.  31,  32.  Recent  : Mediterranean. 

diagnosis.  Schizoporellidae  with  ventricose  frontal  wall  pierced  by  large,  evenly- 
spaced  pores  and  a marginal  row  of  areolae.  Orifice  semicircular  with  a straight 
proximal  lip  and  a deep,  slit-like  median  sinus.  Avicularia,  when  present,  mounted 
on  the  proximal  end  of  the  frontal  wall,  the  rostrum  directed  proximally.  Ovicell 
large,  globular,  often  umbonate. 

Arthropoma  circinata  (MacGillivray) 

Fig.  167 

1869  Lepralia  circinata  MacGillivray,  p.  134. 

18795  Lepralia  circinata  MacGillivray:  MacGillivray,  p.  21,  pi.  35,  figs.  1,  1 a,  1 b. 

1887c  Schizoporella  circinata  (MacGillivray)  MacGillivray,  p.  210. 

1887a  Schizoporella  circinata  (MacGillivray) : Waters,  p.  64,  pi.  8,  fig.  41. 

1889  Schizoporella  circinata  (MacGillivray):  Jelly,  p.  224  ( cum  syn.). 

1909  Arthropoma  circinata  (MacGillivray)  Levinsen,  p.  332. 

lectotype.  National  Museum  of  Victoria,  Melbourne,  No.  44494.  Recent:  no 
locality,  but  probably  Port  Phillip  Heads,  Victoria.  Specimen  encrusting  seaweed. 
MacGillivray  Collection.  [The  present  identification  is  based  on  a Recent  specimen, 
probably  from  Port  Phillip  Heads,  Victoria  (97.5.1.735),  sent  to  the  Museum  by  J. 
Bracebridge  Wilson.] 

diagnosis.  Encrusting  Arthropoma  with  convex  zooecia  evenly  perforated  with 
circular  pores,  the  frontal  wall  ornamented  with  a sub-oral  mucro  of  greater  or  less 
extent.  Marginal  areolae  present.  Orifice  with  seven  or  eight  distal,  marginal 
spines.  Avicularia  spatulate  or  acuminate. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal,  arranged  quincuncially  in  longitudinal  rows,  distinctly 
separated  by  shallow  furrows  traversed  by  thin,  salient  walls.  Orifice  semicircular 
or  semi-elliptical,  the  proximal  lip  straight  or  slightly  concave,  bearing  a fairly  deep, 
narrow,  rounded  sinus,  expanding  slightly  proximally.  Peristome  raised  distally  but 
not  thickened,  the  distal  border  bearing  the  bases  of  seven  or  eight  small  spines. 
Frontal  wall  convex,  raised  into  a large,  pointed,  sub-central  or  sub-oral  umbo  or 
mucro,  its  distal  slope  flattened  and  descending  into  the  orifice  ; rounded  pores  near 
the  margins  and  a row  of  circular  areolae  round  the  periphery  of  the  zooecia. 
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Avicularia  rare,  single,  acuminate,  placed  on  the  proximal  slope  of  the  umbo,  the 
rostrum  directed  proximally. 

Ovicells  not  seen. 

MEASUREMENTS 

Lz  = o*35-o*38  mm.  lz=o-22-o-25  mm. 

(Excluding  sinus)  hr=o-o7-o*o8  mm.  lr=o-09-o-io  mm. 

remarks.  The  specimen  from  Waipukurau  Gorge  is  rather  poorly  preserved,  but 
most  of  its  characters  can  be  discerned,  and  first  impressions  indicate  a species  distinct 
from  the  common  Victorian  one  described  by  MacGillivray  in  1869  and  figured  by 
him  in  a later  work  (1879&,  p.  21,  pi.  35,  figs.  1, 1 a,  1 b).  In  the  fossil  the  frontal  umbo 

is  of  very  stout  construction  and  much  more 
prominent  than  anything  seen  on  Recent  specimens 
of  A.  circinata.  Hincks  (1885,  p.  253)  noted  the 
mucronate  lip  of  the  orifice  which  this  species 
often  exhibits,  and  it  seems  clear  that  a gradation 
from  this  small,  sub-oral  growth  to  the  much 
larger  umbo  can  exist  within  the  limits  of  the 
species.  That  such  a growth  is  a variable  feature 
in  A.  circinata  is  best  illustrated  by  the  specimen 
from  Port  Phillip  Heads,  Victoria  (97.5.1.735), 
mentioned  above,  in  which  the  lip  of  the  orifice 
assumes  various  forms  ranging  from  a slight, 
O 1.0  mm.  proximal  mucro  to  a very  protruding,  sub-oral 

Fig.  167.  Arthropoma  circinata  (Mac-  umbo.  In  other  Recent  material  from  Napier 

Soeci?y)'  D 325I9‘  Non'ovlcelled  (99. 5. 1. 1017,  Hincks  Coll.)  the  mucro  appears  as 

a crescentic  ridge  proximal  to  the  orifice  (see 
Hincks,  1885,  pi.  7,  figs.  1,  1 a)  or  may  be  absent  altogether  (99.5.1.1016,  Hincks 
Coll.).  It  is  absent  from  the  Tristan  da  Cunha  specimens  (87.12.9.672,  Challenger 
Coll.)  described  by  Busk  (1884,  p.  166,  text-fig.  46)  and  from  material  from  Funafuti 
(03.1.29.44). 

How  much  the  calcification  during  the  old  age  of  the  zooecia  may  have  contributed 
to  the  construction  of  the  umbo  on  the  Waipukurau  fossil  is  not  known.  For  this 
reason,  and  also  because  of  the  poor  preservation,  it  is  not  thought  advisable  to 
separate  it  as  a distinct  species  or  even  as  a variety  of  A.  circinata. 

Waters  (1887a,  p.  64)  seems  to  have  had  considerably  more  material,  and  he  noted 
the  presence  of  large,  spatulate  avicularia,  which  are  common  on  Recent  specimens 
from  Napier.  I have,  however,  only  been  able  to  find  one  specimen  in  his  collection 
at  the  Manchester  Museum. 

DISTRIBUTION 

Recent : Victoria  ; Tristan  da  Cunha  ; Funafuti ; New  Zealand. 

Fossil : [Pliocene]  : Waipukurau  Gorge. 

specimen 

o.  32519  (Fig.  167).  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ Schizop or ella 
circinata  McG.”  by  Jelly.  Hincks  Collection. 
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OTHER  MATERIAL 

Waipukurau.  1 very  worn  specimen.  Slide  labelled  “ Schizop or ella  circinata”  by  Waters.  Waters 
Collection,  Manchester  Museum. 


Genus  SCHIZOMAVELLA  Canu  & Bassler 

Schizomavella  Canu  & Bassler,  1917,  p.  40;  Canu  & Bassler,  1920,  p.  353;  Canu  & Lecointre,  1928, 
p.  75;  Hastings,  1932,  p.  415;  Bassler,  1935,  p.  194;  Marcus,  1940,  p.  241. 

Metroperiella  Canu  & Bassler,  19x7,  p.  40. 

genotype  (by  original  designation).  Lepralia  auriculata  Hassall,  1842,  p.  41 1. 
Recent  : Norfolk,  England. 

diagnosis.  Schizoporellidae  with  a rounded-triangular  poster  to  the  orifice. 
Frontal  wall  evenly  perforate.  A median  avicularium  present  or  wanting,  its  rostrum 
usually  directed  proximally.  Ovicells  globular,  perforate,  rather  flattened  frontally. 

1.  Schizomavella  duhia sp.  nov. 

Figs.  168,  169 

holotype.  D.  36765.  Pareora,  Otaian  [Middle  Oligocene]  : “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  1 bilamellar-lobate 
specimen.  Sent  by  B.  H.  Mason. 

diagnosis.  Bilamellar-lobate  Schizomavella  with  a deep,  triangular  poster  and 

169 
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Figs.  168,  169.  Schizomavella  duhia,  sp.  nov.  Holotype,  D.  36765. 

Fig.  168.  Zooecia  showing  triangular  sinus  in  the  proximal  lip  of  the  sinus  and  the  position  of  the  median 
avicularium. 

Fig.  169.  Zoarium. 

an  arched,  subcircular  anter.  A small,  median  avicularium  placed  on  the  porous 
frontal  wall,  which  has  a thickened,  imperforate  border. 

description.  Zoarium  bilamellar,  in  a narrow,  flattened  lobe  tapering  distally. 
Zooecia  irregularly  hexagonal  or  quadrate,  sometimes  expanded  distally,  arranged 
quincuncially  in  longitudinal  rows  distinctly  separated  by  a salient  thread.  Orifice 
subcircular  distally,  with  a deep,  triangular  median  sinus  on  the  proximal  lip,  the 

x Lat.,  dubius,  “doubtful,”  referring  to  the  difficulty  of  identification  owing  to  poor  preservation. 
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shoulders  of  the  sinus  formed  of  two  lateral  denticles  directed  downwards.  Frontal 
wall  flattened,  uneven,  perforated  by  closely  spaced  pores,  with  an  outer  row  of  small 
areolar  pores  separated  from  the  zooecial  boundary  by  a wide,  imperforate  border. 

Avicularia  small,  rounded,  sometimes  raised,  placed  on  the  frontal  wall  in  the 
median  line  proximally  to  the  orifice,  occasionally  absent. 

Ovicells  not  seen. 

MEASUREMENTS 

Lz  =0-50-0*58  mm.  lz  = 0-30-0*35  mm. 

(Including  sinus)  hr=o-i5-o-i7  mm.  lr  = o-io-o-i2  mm. 

remarks.  The  small,  lobed  fragment  tapers  evenly  on  both  sides,  and  the  margins 
are  composed  of  a single  biserial  row  of  zooecia  (Fig.  169).  The  marginal  zooecia  are 
stepped  so  that  the  distal  wall  of  one  protrudes  considerably  above  the  proximal  wall 
of  its  distal  successor.  The  median  avicularium  has  the  appearance  of  a rounded 
pore,  and  there  is  no  evidence  to  indicate  the  orientation  of  its  rostrum.  The  area 
about  the  orifice  is  generally  smooth  and  often  raised  into  prominent,  rounded 
shoulders. 

The  shape  of  the  orifice  and  the  nature  of  the  frontal  wall  (Fig.  168)  indicate  close 
affinities  with  Schizomavella  triangula  Hincks  sp.  (18816,  p.  12,  pi.  2,  figs.  4,  4 a)  and 
S.  ambita  Waters  sp.  (1889a,  p.  11,  pi.  2,  fig.  7).  That  the  shape  of  the  orifice  is  of 
more  importance  in  determining  the  generic  relationship  than  the  constant  presence 
of  a median  avicularium  on  the  frontal  wall  is  shown  in  a specimen  of  5.  ambita  from 
Hare  Island,  Australia  (99.5.1. 1133,  Hincks  Coll.),  which  appears  to  be  completely 
devoid  of  avicularia. 

The  present  species  is  distinguished  by  its  elongate  orifice  and  its  rounded-tri- 
angular sinus.  The  marginal  areolations,  which  are  separated  from  the  zooecial 
boundaries  by  a smooth  rim,  commence  just  proximally  to  the  level  of  the  sinus,  the 
distal  pair  of  pores  being  slightly  larger  than  the  remainder. 

distribution.  Pareora,  Otaian  [Middle  Oligocene]  : Tarakohe  Quarry. 

SPECIMEN 

D.  36765  (Figs.  168,  169).  Holotype  (see  above). 

2.  Schizomavella  cinctipora  (Hincks) 

Fig.  170 

1883  Schizoporella  cinctipora  Hincks,  p.  200,  pi.  7,  fig.  3. 

1887a  Lepralia  semiluna  (Reuss)  var.  simplex  Waters,  p.  62,  pi.  7,  fig.  19. 

1898  Schizoporella  cinctipora  Hincks:  Hamilton,  p.  196. 

1909  Schizoporella  cinctipora  Hincks:  Levinsen,  p.  6. 

Non  1922  Smittina  cinctipora  (Hincks)  Marcus,  p.  no,  pi.  5,  figs.  9 a,  9 b;  text-figs.  7a,  jb. 

lectotype  (here  chosen).  88.1.26.7.  Recent:  New  Zealand.  Specimen  en- 
crusting lamellibranch.  Jelly  Collection. 

diagnosis.  Encrusting  Schizomavella  with  the  primary  orifice  deeply  immersed 
in  mature  zooecia.  Ovicell  globular,  the  entooecium  exposed,  flattened  frontally,  and 
beatiug  a number  of  large,  circular  pores.  A large,  rounded,  sub-oral  avicularium 
may  be  present  on  one  side  of  the  secondary  orifice  alongside  the  sinus. 
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description.  Zoarium  encrusting  in  discoid  growths. 

Zooecia  hexagonal,  arranged  alternately  in  radiating  rows,  distinctly  separated  by 
thin,  salient  walls.  Primary  orifice  semicircular,  somewhat  arched,  declined  distally, 
deeply  set  in  older  zooecia,  the  proximal  lip  straight  and  bearing  a rounded  median 
sinus,  slightly  expanding  proximally.  Secondary  orifice  semi-elliptical,  arched  distally. 
Peristome  slightly  thickened  ; oral  spines  absent.  Frontal  wall  convex,  densely 
perforate. 

Avicularia  single,  small,  rounded  or  slightly  acuminate,  placed  alongside  the 
sinus,  the  opesia  usually  facing  distally,  the  rostrum  directed  distally. 

Ovicells  hyperstomial,  rather  flattened,  deeply  immersed  in  the  distal  zooecium, 
the  ectooecium  confined  to  the  margins,  the  entooecium  with  six  to  eight  large 
frontal  pores. 

MEASUREMENTS 

Lz =0*48-0-52  mm.  lz =0-35-0-38  mm. 

(Excluding  sinus)  hr  = o-io-o-i2  mm.  lr=o-o8-o-io  mm. 


remarks.  Although  the  sinus  of  the  present  species  is  not  so  triangular  in  shape 
as  those  of  the  species  listed  under  Schizomavella  by  Hastings  (1932,  pp.  415  et  seq.), 
the  other  characters  are  so  clearly  related  that  there 
is  little  doubt  in  referring  Hincks’s  species  to  this 
genus,  e.g.  the  evenly  porous  frontal  wall,  the  coarsely 
perforate,  flattened  ovicell,  and  the  avicularium  placed 
near  the  median  line  just  proximally  to  the  orifice. 

In  the  mature  portions  of  the  zoaria  the  zooecia 
form  a compact  mosaic  of  hexagons  separated  from 
each  other  by  thin  walls  which  stand  out  above  the 
general  level  of  the  frontal  shields.  The  primary 
orifice  seen  in  the  marginal  zooecia  slopes  steeply 
distally  and  is  speedily  surrounded  during  growth  by 
a high  wall  forming  the  “peristome/’ 

A small,  worn  colony  (D.  36988)  from  Weka  Pass 
almost  certainly  belongs  to  this  species,  the  only 
difference  being  the  rather  smaller  zooecia.  No  sub- 
oral avicularium  is  present,  but  a perforate  ovicell  and  the  characteristic,  perforate 
frontal  wall  are  clearly  seen. 

Specimens  have  been  found  labelled  by  Jelly  “ Schizoporella  cinctipora  Hks.  form 
personata”  (see  below),  but,  along  with  the  specimens  in  the  Vine  Collection,  they 
agree  very  closely  with  the  lectotype  of  5.  cinctipora  (Hincks)  and  not  at  all  with 
Waters’s  description  of  var.  personata  (1887a,  p.  67,  pi.  8,  fig.  28).  Waters  dis- 
tinguished that  variety  by  a pair  of  lateral  bosses  at  the  level  of  the  proximal  lip  of 
the  orifice,  which,  “in  fully  developed  ovicelligerous  cells,  meet  in  front  and  form  a 
bridge  as  in  ...  5.  Landsborovii,  var.  personata  . . . and  Schizoporella  polymorpha, 
B.”  No  specimens  corresponding  with  this  description  have  been  found  in  the  various 
collections  from  Hawkes  Bay  in  the  Geological  Department  or  at  the  Manchester 


Fig.  170.  Schizomavella  cinctipora 
(Hincks).  D.  1409.  Two  ovi- 
celled  zooecia. 
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Museum,  nor  is  there  any  trace  of  the  Recent  specimen  belonging  to  Miss  Jelly  which 
Waters  mentioned  as  growing  in  a cylindrical  shape.  It  is  not  possible,  therefore,  to 
say  what  species  Waters  had  (see  also  Hincks,  1893a,  p.  180). 

The  fact  that  avicularia  are  present  on  only  two  of  the  fossil  colonies  (D.  36818, 
D.  36966)  is  not  significant,  since  they  are  quite  infrequent  on  the  Recent  material  of 
this  species  and  not  at  all  of  general  occurrence,  as  would  be  supposed  from  Hincks’s 
description  (1883,  p.  200). 

Waters  (1887a,  p.  62,  pi.  7,  fig.  19)  described  and  figured  “ Lepralia  semiluna  Rss., 
var.  simplex”  from  Napier.  The  Waters  and  the  Jelly  Collections  at  the  Manchester 
Museum  each  contain  a single,  worn  specimen  labelled  thus  by  Waters.  It  is  un- 
questionably 5.  cinctipora  (Hincks),  which  accounts  for  the  porous  ovicell,  and  the 
apparent  absence  of  oral  avicularia  is  quite  in  keeping  with  the  usual  condition  of 
S.  cinctipora d 

The  species  which  Marcus  (1922,  p.  no)  described  from  the  Auckland  and  Camp- 
bell Islands  as  Smittina  cinctipora  (Hincks)  is  distinguished  by  its  different  operculum, 
the  presence  of  stout,  oral  spines,  and  a median  avicularium  on  the  proximal  side 
of  the  sinus.  There  is  no  trace  of  oral  spines  on  the  growing  edge  of  a colony  of 
5.  cinctipora  (Hincks)  from  New  Zealand  (97.5.1.734,  Jelly  Coll.). 

In  heavily  encrusted  colonies  in  which  the  orifice  is  obscured,  this  species  may  be 
mistaken  for  Petraliella  firmata  Waters  sp.1  (see  p.  308). 

DISTRIBUTION 

Recent : New  Zealand. 

Fossil:  Wanganui,  Castlecliffian  CU2c  [Upper  Pliocene]:  Castlecliff.  [Pliocene]: 
Napier;  Petane;  Waipukurau;  Whakaari.  Southland,  Waiauan  [Middle  Miocene] : 
Weka  Pass. 


SPECIMENS 

N.Z.G.S.  Loc.  4103,  Castlecliff  CU2C.  1 specimen  encrusting  a Polyzoan.  Collected 
by  C.  A.  Fleming. 

(Fig.  170).  Napier.  1 specimen  encrusting  Ostrea.  Slide  labelled  “ Schizoporella 
cinctipora  Hincks”  by  Vine.  Vine  Collection. 

Napier.  1 specimen  encrusting  Ostrea.  Slide  labelled  “Schizoporella  cinctipora  Hks. 

form  personata’’  by  Jelly.  Hincks  Collection. 

Napier.  1 specimen  encrusting  lamellibranch.  Slide  labelled  “S.  cinctipora ” by 
Vine.  Vine  Collection. 

Petane.  1 specimen  encrusting  Ostrea.  Blake  Collection. 

Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka 
Pass  Stream,  Waipara  S.D.  1 specimen  encrusting  lamellibranch.  Sent  by  B.  H. 
Mason. 

OTHER  MATERIAL 

Near  Napier.  1 encrusting  specimen.  Slide  labelled  “Lepralia  semiluna  Rss.,  var.  simplex”  by 
Waters.1  Waters  Collection,  Manchester  Museum. 

Near  Napier.  Details  as  above.  Jelly  Collection,  Manchester  Museum. 

Petane.  1 encrusting  specimen.  Slide  labelled  “Schizoporella  cinctipora  H.  var.  ‘Petane  Marls’”  by 
Waters.  Jelly  Collection,  Manchester  Museum. 

1 In  Waters’s  own  copy  of  his  paper  at  the  Manchester  Museum  there  is  a note  by  him  on  p.  58, 
alongside  “ Mucronella  firmata,  sp.  nov.,”  that  “I  have  [a]  specimen  from  Stewart  Island,  N.Z.  with 
ovicells  which  are  like  those  of  Lepralia  semiluna  var.  simplex.  ” 


D.  36818 

D.  1409 

D.  32491 

D.  1415 

D.  36966 
D.  36988 
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Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ S.  cindipora  H.  form  personata”  by 
Jelly.  Jelly  Collection,  Manchester  Museum. 

[Whakaari],  Tangoio.  1 encrusting  specimen.  Slide  labelled  “ S.  cindipora  var.  personata  ” by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

“Recent  Tertiary,  New  Zealand.”  1 encrusting  specimen.  Slide  labelled  “ Schizoporella  cindipora 
Hincks”  by  Jelly.  J.  W.  Gregory  Collection,  Museum  of  Zoology,  Cambridge. 

Genus  CLITHRIELLUM  Brown 

Clithriellum  Brown,  1948,  p.  118. 

genotype  (by  original  designation).  Clithriellum  oamaruense  Brown,  1948,  p.  118, 
text-figs.  2A-C.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kakanui  Lime- 
stone, MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 

diagnosis.  Free,  erect,  vincularian  Schizoporellidae  with  a rectangular  median 
sinus  in  the  proximal  lip  of  the  primary  orifice,  which  is  set  deeply  in  the  peristome. 
Peristome  salient,  with  a large,  rounded  avicularium  often  occupying  the  proximal 
indentation.  Frontal  wall  smooth,  with  small  marginal  areolae. 

Clithriellum  oamaruense  Brown 
Figs.  171-173 

1948  Clithriellum  oamaruense  Brown,  p.  118,  text-figs.  2A-C. 

holotype.  D.  36826.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Vincularian  specimen. 
Sent  by  B.  H.  Mason. 

diagnosis.  As  for  the  genus. 

description.  Zoarium  free,  erect,  cylindrical,  vincularian,  dichotomously 
branching. 

Zooecia  large,  elongate-hexagonal,  quadriserial,  arranged  alternately  in  longi- 
tudinal rows,  indistinctly  separated  by  shallow  furrows,  salient  distally.  Primary 
orifice  placed  very  deeply  in  the  peristomie,  its  plane  and  orientation  often  oblique 
to  the  secondary  orifice,  semicircular,  the  proximal  lip  concave  and  bearing  a rec- 
tangular median  sinus  often  expanding  proximally.  Oral  spines  absent.  Peristome 
somewhat  tubulate,  much  raised,  salient,  especially  proximally.  Secondary  orifice 
elliptical  except  for  a large,  median  indentation  on  the  proximal  lip.  Frontal  wall 
convex,  smooth,  rising  gently  distally  to  the  proximal  lip  of  the  peristome,  bordered 
by  small,  widely  separated,  circular  areolations. 

Avicularia  large,  occupying  the  median  indentation  in  the  secondary  orifice,  its 
opesia  facing  distally,  its  broad,  rounded  rostrum  directed  outwards  (proximally). 

Ovicells  not  seen. 

MEASUREMENTS 

Lz  = i-o-i-i  mm.  lz  = o*40-o-45  mm. 

Secondary  orifice 

(including  avicularium)  hr =0-30-0-33  mm.  lr=o-i4-o-i6  mm. 

Primary  orifice 

(including  sinus)  hr =0-12-0-14  mm. 


lr=o-io— 0-12  mm. 
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remarks.  This  large  and  rather  beautiful  species  resembles  a Porella  in  external 
appearance,  but  the  prominent  sinus  in  the  primary  orifice  clearly  shows  that  its 
affinities  rest  with  the  Schizoporellinae.  The  genus  possesses  some  of  the  features  of 
Palmicellaria  Alder,  but  the  latter  has  no  sinus  in  its  primary  orifice. 

The  primary  orifice  of  C.  oamaruense  may  only  be  observed  from  the  distal  aspect 
with  the  ramus  standing  almost  vertically,  and  the  plane  of  the  opening  is  then  seen 
to  be  perpendicular  to  the  longitudinal  axis  of  the  ramus,  i.e.  the  primary  orifice  faces 

171 


1 — 1 — 1 1 1 1 

O 0.25mrn. 


O I 2mm. 

Figs.  171-173.  Clithriellum  oamaruense  Brown.  Holotype,  D.  36826. 

Fig.  1 71.  Details  of  orifice  showing  the  oblique  primary  orifice  with  its  schizoporellid  sinus. 

Fig.  172.  Portion  of  ramus  showing  the  arrangement  of  the  zooecia  and  the  marginal  areolae. 

Fig.  173.  Distal  end  of  zooecium  showing  position  of  orifice,  the  deep  vestibular  arch,  and  the  position  of 
the  avicularian  chamber  in  the  proximal  end  of  the  secondary  orifice. 

distally.  It  is  bordered  by  a narrow  platform  and  so  has  no  direct  relation  to  the 
shape  of  the  secondary  orifice. 

The  rounded  avicularian  chamber  is  not  constant,  and  in  one  specimen  (D.  36827) 
several  of  the  zooecia  are  devoid  of  avicularia. 

The  species  is  distinguished  externally  by  its  smooth  frontal  wall  and  its  salient 
peristome,  which  is  prominently  raised  distally  as  well  as  proximally.  In  one  frag- 
ment (D.  36827)  the  zooecia  are  separated  by  low,  salient  walls  in  place  of  the  more 
normal  shallow  grooves.  While  the  rami  are  in  the  main  quadriserial,  there  is  a 
certain  irregularity  in  the  disposition  of  the  zooecia  so  that  5-serial  sections  may  be 
found.  The  marginal  areolae  are  small  and  consist  of  a series  of  widely  spaced 
punctures  along  the  zooecial  margins. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene]  : Oamaru. 

SPECIMENS 

D.  36826  (Figs.  171-173).  Holotype  (see  above). 

D.  36827  Paratype.  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 

1 vincularian  specimen.  Sent  by  B.  H.  Mason. 
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Genus  “SCHIZOPORELLA”  sensu  lato 

A number  of  Schizoporellid  species  of  doubtful  affinities  are  included  here.  They 
are  probably  not  generically  related  in  the  strict  sense  to  Lepralia  unicornis  Johnston 
(1847,  p.  320,  pi.  57,  fig.  1),  the  genotype  of  Schizoporella  Hincks,  but  resemble  it  in 
having  a schizoporellid  orifice. 

1 . “ Schizoporella  ’ ’ filiformis  W aters 
Fig.  174 

1882a  Schizoporella  filiformis  (in  Vinculariae  forma)  Waters,  p.  274,  pi.  7,  fig.  12. 

Non  1895  Lepralia  filiformis  (Waters)  MacGillivray,  p.  75,  pi.  10,  fig.  28  ( =Lepralia  burlingtoniensis 
Waters,  1882a,  p.  270,  pi.  7,  fig.  6). 

lectotype  (chosen  by  Blake,  1902,  p.  74).  D.  3301 1 (Geological  Society  No. 
R.  14287),  (PBalcombian  [Middle  Miocene]):  Mt  Gambier,  South  Australia.  Vin- 
cularian  specimen,  3 mm.  in  length.  Specimen  figured 
by  Waters,  1882a,  pi.  7,  fig.  12.  Tenison-Woods 
Collection. 

diagnosis.  Free,  erect,  subcylindrical,  vincularian 
“Schizoporella”  with  subcircular  orifice  placed  in  the 
distal  extremity  of  the  zooecium  and  bearing  a deep, 
rounded  median  sinus.  Frontal  wall  finely  perforate 
with  a wide,  imperforate  border.  A small,  immersed, 
marginal  avicularium  at  the  level  of  the  sinus.  No 
oral  spines. 

description.  Zoarium  free,  erect,  subcylindrical, 
vincularian. 

Zooecia  hexagonal,  6-serial,  arranged  quincuncially 
in  longitudinal  rows,  distinctly  separated  by  a salient 
thread,  the  rounded  distal  end  of  each  zooecium 
protruding  into  the  proximal  end  of  its  distal  successor. 

Orifice  subcircular,  placed  at  the  distal  extremity  of  the 
zooecium,  the  proximal  lip  with  a fairly  deep,  rounded 
median  sinus.  Peristome  not  thickened  or  raised.  No 
oral  spines.  Frontal  wall  granular,  perforate,  the 
surface  of  each  zooecium  of  the  central  row  on  one 
face  of  the  ramus  depressed  in  a gentle  curve  longi- 
tudinally, the  surfaces  of  the  marginal  zooecia  flattened. 

Avicularia  single,  small,  rounded,  immersed,  placed  at  the  margin  of  the  zooecium 
on  a level  with  the  sinus,  the  marginal  zooecia  always  bearing  the  avicularia,  when 
present,  on  the  side  adjacent  to  the  central  row  of  zooecia. 

Ovicells  not  seen. 


I.Omm. 


Fig.  174.  “ Schizoporella”  filiformis 
Waters.  D.  36768.  Portion  of 
ramus  showing  arrangement 
of  zooecia  and  position  of 
avicularia. 


MEASUREMENTS 


(Including  sinus) 


Lz  = 0-85-0-95  mm. 
hr=o-i3-o-i5  mm. 


lz =0-48-0-55  mm. 
lr  = 0-11-0-13  mm. 


Diameter  of  ramus  =0-85  mm. 


l6 
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remarks.  The  preserved  fragment  consists  of  half  a cylindrical  ramus  and  shows 
that  the  branches  were  elliptical  in  cross-section,  the  bilateral  symmetry  being 
enhanced  by  the  curious  depression  of  the  frontal  walls  of  the  central  row  of  zooecia 
and  the  occurrence  of  avicularia  on  the  “inside”  only  of  the  marginal  zooecia,  the 
outer  lateral  walls  of  which  are,  in  addition,  compressed  and  straightened.  The  walls 
of  all  the  zooecia  are  very  thick  and  produce  on  the  frontal  surface  a wide,  smooth 
border,  inside  which  there  are  moderately  coarse  granulations  and  scattered  pores. 

The  lectotype,  from  Mt  Gambier,  South  Australia,  is  also  a longitudinal  hemi- 
cylinder,  though  not  quite  so  well-preserved  as  the  New  Zealand  fossil.  The  avi- 
cularium  is  quite  plainly  to  be  seen  alongside  the  sinus  on  the  central  row  of  zooecia, 
which  are  distinctly  concave  in  the  centre.  Details  of  the  orifice  are  difficult  to 
discern,  but  it  appears  to  be  of  the  same  nature  as  that  of  the  New  Zealand  fossil 
and  not  elongate  as  shown  by  Waters’s  figure.  For  this  reason,  MacGillivray’s 
identification  (1895,  p.  75,  pi.  10,  fig.  28)  of  this  species  from  Schnapper  Point,  Bal- 
combe  Bay,  Victoria,  described  by  him  as  having  the  “thyrostome1  higher  than  wide, 
arched  above,  hollowed  below,  with  a sharp  denticle  on  each  side,  peristome  raised,” 
is  unlikely  to  be  correct.  His  material  is  almost  certainly  Hippoporina  burlingtoniensis 
Waters  sp.  (see  p.  270). 

Schizoporella  orbiculifera  Canu  & Bassler  (1935,  p.  28,  pi.  6,  fig.  9),  from  the 
Janjukian  [Lower  Miocene]  of  Anticline  Creek,  Victoria,  differs  from  “ S filiformis 
in  having  a transverse  orifice  and  the  frontal  avicularium  placed  at  one  of  the  lateral 
angles. 

Crespin  (1943,  pp.  88,  91)  records  both  “ Lepr alia  filiformis  (Waters)  ” and  “ Tetra- 
plaria  filiformis  Waters”  from  the  [Miocene]  of  Victoria.  These  are  probably 
synonymous,  for  two  specimens  from  the  Balcombian  [Middle  Miocene]  of  Muddy 
Creek,  Victoria  (D.  34268,  D.  34269,  Canu  & Bassler  Coll.),  were  identified  by  Canu  & 
Bassler  as  “ Telraplaria  ( Schizoporella ) filiformis  (Waters).”  The  genus  Tetraplaria, 
however,  has  articulated  rami,  and  the  proximal  sinus  of  the  orifice  is  very  small 
and  narrow. 

distribution.  Mitchellian  [Upper  Miocene]  : Gippsland,  Victoria  (Crespin,  1943, 
p.  88).  Balcombian  [Middle  Miocene] : Muddy  Creek  ; Balcombe  Bay  (MacGillivray). 
(?  Balcombian  [Middle  Miocene])  : Mt  Gambier,  South  Australia.  Pareora,  Otaian 
[Middle  Oligocene]  : Tarakohe  Quarry. 

SPECIMEN 

D.  36768  (Fig.  174).  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry, 
Waitapu  S.D.  1 vincularian  fragment.  Sent  by  B.  H.  Mason. 

2 . “ Schizoporella ’ ’ oviseparataf  sp . nov . 

Figs.  175,  176 

holotype.  D.  36769.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Specimen  encrusting 
“ Retepora.”  Sent  by  B.  H.  Mason. 

1 See  p.  170,  footnote. 

2 Lat.,  ovum,  ‘‘an  egg,”  and  separatus,  “separated,”  referring  to  the  distant  ovicell. 
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diagnosis.  Encrusting  “Schizoporella”  with  a wide,  rounded  median  sinus  in 
the  proximal  lip  of  the  orifice.  Peristome  raised  and  forming  a prominent  collar 
round  the  orifice,  occasionally  umbonate.  Ovicells  globular,  distant,  recumbent  on 
the  distal  zooecium.  Frontal  wall  convex,  finely  perforate. 
description.  Zoarium  encrusting. 

Zooecia  pyriform  or  ovate,  arranged  alternately  in  sub-parallel,  longitudinal  rows, 
distinctly  separated  by  deep  furrows.  Orifice  semicircular,  the  proximal  lip  concave 
with  a broad,  rounded  median  sinus.  Peristome  raised  and  thickened,  forming  a 
collar  which  surrounds  the  orifice,  often  bearing  a small  proximal  umbo,  the  collar 

175  176 


Figs.  175,  176.  " Schizoporella ” oviseparata,  sp.  nov.  Holotype,  D.  36769. 

Fig.  175.  Ovicelled  zooecium. 

Fig.  176.  Zooecia  and  ovicells  showing  the  peristomial  collar. 

interrupted  distally  in  ovicelled  zooecia.  Distal  spine-bases  not  definitely  seen. 
Frontal  wall  very  convex,  granular,  finely  perforate. 

Avicularia  not  seen. 

Ovicells  hyperstomial,  globular,  distant,  finely  perforate,  recumbent  on  the  distal 
zooecium,  probably  with  a row  of  small  marginal  areolae. 

MEASUREMENTS 

Lz =0-40-0-45  mm.  lz  =0-25-0-30  mm. 

(Including  sinus)  hr=o-io-o-i2  mm.  lr=o-09-o-io  mm. 

Ovicell  L =0-22-0-25  mm. 

remarks.  This  species  is  remarkable  for  the  almost  complete  detachment  of  the 
ovicell,  which  occupies  more  than  half  of  the  frontal  area  of  the  distal  zooecium  and 
in  no  way  constricts  the  orifice  of  the  zooecium  to  which  it  belongs.  In  outward 
appearance  the  zooecia  resemble  those  of  Phylactella  collaris  Norman  sp.  (1867, 
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p.  204),  with  its  raised,  collar-like  peristome,  but  the  orifice  of  the  latter  bears  condyles 
and  is  not  schizoporellid.  The  wide,  rounded  sinus  in  the  proximal  lip  indicates  that 
“ S.”  oviseparata  may  be  allied  to  Dakaria  Jullien  & Calvet  (1903,  p.  90),  but,  with  the 
small  amount  of  material  available,  it  is  difficult  to  place  the  species  accurately  in  the 
maze  of  unsatisfactorily  established  genera  of  the  Schizoporellidae. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene]  : Oamaru. 

SPECIMENS 

D.  36769  (Figs.  175,  176).  Holotype  (see  above). 

D.  36994  Paratype.  Landon,  Whaingaroan  [Lower  Oligocene]:  MacDonald’s  Quarry,  Trig. 

T,  Oamaru  S.D.  1 encrusting  specimen.  Sent  by  B.  H.  Mason. 

3.  “ Schizoporella"  glebosa,1  sp.  nov. 

Fig.  177 

holotype.  D.  36802.  Pareora,  Otaian  [Middle  Oligocene]:  “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Ouarry,  Waitapu  S.D.  Encrusting  specimen. 
Sent  by  B.  H.  Mason. 

diagnosis.  Encrusting,  ventricose  “ Schizoporella”  with  a large  orifice  enclosed 
in  a peristomial  collar  on  the  distal-lateral  edges.  Proximal  lip  of  orifice  with  a 


Fig.  177.  “Schizoporella”  glebosa,  sp.  nov.  Holotype,  D.  36802.  Four  zooecia  showing  the  peristomial  collar 
and  the  prominent,  rounded  tubercles  on  the  frontal  wall.  The  uppermost  zooecium  has  its  orifice 
occluded  by  a somewhat  trifoliate,  tuberculate  growth. 

shallow,  rounded  median  sinus.  Frontal  wall  covered  with  coarse,  spinous 
tuberculations. 

description.  Zoarium  encrusting. 

Zooecia  ventricose,  ovate,  distinctly  separated  by  deep  furrows.  Orifice  large, 
semicircular,  the  proximal  lip  concave  and  bearing  a shallow,  rounded  median  sinus. 
Peristome  raised  and  thickened  into  a distal-lateral  collar,  not  developed  proximally. 

1 Lat.,  glebosus,  “lumpy,”  in  allusion  to  the  nature  of  the  frontal  wall. 
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No  oral  spines.  Frontal  wall  very  convex,  ornamented  with  large,  spinous  tubercles 
and  perforated  by  large,  widely  spaced  pores. 

No  avicularia  or  ovicells  seen. 

Some  zooecia  with  the  orifice  completely  occluded  and  its  place  covered  with 
coarse  tuberculations. 

MEASUREMENTS 

Lz  = 0*45-0*52  mm.  lz =0*35-0-38  mm. 

(Including  sinus)  hr  = o*io-o*i2  mm.  lr=o*i2-o*i3  mm. 

remarks.  The  zooecia  are  very  loosely  packed  and  almost  uniserial  at  the  edges 
of  the  colonies.  In  most  of  the  zooecia  the  tubercles  on  the  frontal  wall  are  scattered 
and,  in  one  or  two  cases,  the  frontal  wall  is  almost  completely  smooth.  This  may, 
of  course,  be  the  result  of  subsequent  erosion,  but  it  is  difficult  to  explain  why  the 
occluded  zooecia,  which  occur  at  both  localities  and  which  are  mingled  with  the 
smooth  zooecia,  should  still  show  a complete  covering  of  tubercles.  The  orifice  area 
of  one  of  the  occluded  zooecia  in  the  holotype  is  covered  by  a trifoliate  mass  of 
tubercles,  and  I am  quite  unable  to  account  for  this  type  of  cell,  which  also  does  not 
possess  the  collar-like  peristome  of  the  normal  zooecia  (Fig.  177,  top  right-hand 
zooecium) . 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass.  Pareora, 
Otaian  [Middle  Oligocene]:  Tarakohe  Quarry. 

SPECIMENS 

D.  36802  (Fig.  177).  Holotype  (see  above). 

D.  36933,  D.  36934  Paratypes.  Base  of  Uppermost  Mt  Brown  “ E ” Limestone,  Junction  of  Weka 
Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 encrusting  specimens.  Sent  by 
B.  H.  Mason. 


4.  “Schizoporella”  scissa,1  sp.  nov. 

Figs.  178,  179 

holotype.  D.  36767.  Southland,  Waiauan  [Middle  Miocene]:  Base  of  Upper- 
most Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream, 
Waipara  S.D.  Specimen  encrusting  polyzoan.  Sent  by  B.  H.  Mason. 

diagnosis.  Small  encrusting  “Schizoporella”  with  a long,  narrow,  slit-like  sinus 
in  the  concave  proximal  lip  of  the  orifice.  Distal  peristome  with  six  stout  spine-bases. 
Ovicell  hyperstomial,  immersed  in  the  distal  zooecium. 
description.  Zoarium  encrusting. 

Zooecia  deep,  pyriform,  ventricose,  thin-walled,  arranged  in  longitudinal,  diverging 
rows,  distinctly  separated  by  deep  furrows.  Orifice  subcircular,  depressed,  the  proxi- 
mal lip  markedly  concave,  with  a long,  narrow,  slit-like  median  sinus  expanding 
slightly  proximally.  Peristome  thickened  and  slightly  raised,  forming  a prominent 
collar  round  the  orifice  and  bearing  six  stout,  tubulate,  spine-bases  along  its  distal 
margin.  Frontal  wall  convex,  smooth,  polished,  rising  distally  in  an  even  slope  to 
the  peristome,  with  a few,  large  marginal  areolae. 

1 Lat.,  scissus,  “split,”  referring  to  the  slit-like  sinus. 
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Avicularia  rare,  forming  a large,  rounded  chamber  placed  to  one  side  of  and 
proximally  to  the  orifice,  the  rostrum  directed  obliquely  outwards  or  proximally. 
Ovicells  hyperstomial,  immersed  slightly  in  the  distal  zooecium. 

MEASUREMENTS 

Lz =0-34-0-40  mm.  lz =0-17-0-20  mm. 

(Excluding  sinus)  hr=o-o5  mm.  lr  = 0-07-0-08  mm. 
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179 


remarks.  This  species  is  easily  distinguished  by  the  length  of  its  sinus,  which  is 
situated  at  the  base  of  a widely  open  V forming  the  proximal  lip  of  the  orifice.  The 

plane  of  the  orifice  slopes  downwards 
distally,  and  the  sinus  is  flanked  by 
a flattened  lip  inside  the  proximal 
peristome. 

The  sinus  strongly  resembles  that 
of  species  of  Stylopoma  Levinsen,  but 
the  presence  of  distal  spines  and  of  the 
smooth,  imperforate  frontal  wall  makes 
any  such  relationship  unlikely. 

In  the  marginal  area  of  the  holotype 
the  young  zooecia  are  salient  and 
distinctly  separated,  but  in  the  older 
parts  heavy  calcification  obscures  the 
dividing  furrows  and  the  primary  orifice 
becomes  depressed  in  a moderately  deep, 
circular  vestibule. 

The  frontal  avicularian  chamber  is  rather  variable  in  shape  and  on  one  zooecium 
in  the  holotype  it  is  considerably  larger  than  the  zooecial  orifice  (Fig.  179). 

All  the  ovicells  have  been  destroyed,  but  their  impressions  are  clearly  visible. 
distribution.  Southland,  Waiauan  [Middle  Miocene]  : Weka  Pass. 


Figs.  178,  179.  “ Schizoporella”  scissa,  sp.  nov. 
Holotype,  D.  36767. 

Fig.  178.  Three  zooecia. 

Fig.  179.  Zooecium  with  enlarged,  frontal  avicularium. 


SPECIMENS 

D.  36767  (Figs.  178,  179).  Holotype  (see  above). 

D.  36935,  D.  36998  Paratypes.  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of 
Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 encrusting  specimens.  Sent  by 
B.  H.  Mason. 


5.  “ Schizoporella ” butleri / sp.  nov. 

Fig.  180 

1887a  Schizoporella  clavula  (Manzoni)  Waters,  p.  65  ( non  Lepralia  clavula  Manzoni,  1870a,  p.  937, 
pi.  2,  fig.  9). 

holotype.  Specimen  encrusting  lamellibranch  fragment.  Slide  labelled 
“Schizoporella  clavula,  Manz.”  by  Waters  and  also  by  Jelly.  Waipukurau  Gorge. 
Waters  Collection,  Manchester  Museum. 


1 After  Dr  P.  M.  Butler. 
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diagnosis.  c<  Schizoporella”  with  a deep,  slit-like  sinus  in  the  orifice.  Avicularia 
paired,  long,  acuminate,  directed  distally  and  placed  alongside  the  orifice. 
description.  Zoarium  encrusting. 

Zooecia  ventricose,  arranged  quincuncially  in  diverging  rows,  not  distinctly 
separated.  Orifice  depressed,  semicircular,  the  proximal  lip  concave,  with  a deep, 
slit-like  median  sinus  expanding  slightly  proximally.  Peristome  scarcely  developed, 
with  five  or  six  stout,  tubulate  spine-bases  along  the  distal  margin.  Frontal  wall 
smooth,  convex,  rising  distally  to  form  an  urceolate  lip  to  the  orifice. 

Avicularia  generally  paired,  usually  single,  long,  acuminate,  placed  at  the  level 
of  the  sinus,  the  rostra  directed  distally  and  slightly  curved  inwards. 

Ovicells  hyperstomial,  globular,  smooth,  not  immersed  in  the  distal  zooecium. 
MEASUREMENTS 

Lz =0*30-0*33  mm.  lz  =0*23-0*26  mm. 

(Excluding  sinus)  hr =0*07-0*08  mm.  lr =0*07-0*08  mm. 

remarks.  The  shape  of  the  orifice  with  its  slit-like  sinus  and  its  stout,  distal 
spine-bases  clearly  relates  this  species  to  “ S.”  scissa,  sp.  nov.  (p.  245),  and  distinguishes 
it  from  Lefiralia  clavula  Manzoni  (1870a, 
p.  937,  pi.  2,  fig.  9).  That  species  probably 
belongs  to  the  Hippoporinidae. 

The  holotype  possesses  no  ovicelled 
zooecia  but  clearly  shows  the  nature  of  the 
primary  orifice.  Ovicells  are  present  on  a 
paratype  in  the  Jelly  Collection  at  the 
Manchester  Museum,  and  appear  as  salient, 
globular  pouches  resting  only  lightly  on  the 
distal  zooecium.  The  avicularia  are  variable. 

Sometimes  one  is  very  large,  but  occasionally 
both  are  reduced  to  form  small,  bulbous 
chambers  on  either  side  of  the  orifice. 

distribution.  [Pliocene] : Waipukurau. 
specimens.  None. 

OTHER  MATERIAL 
(Fig.  180).  Holotype  (see  above). 

Waipukurau  Gorge.  Paratype.  1 encrusting  specimen.  Slide  labelled  “Schizoporella  clavula, 
Manz.”  by  Jelly.  Jelly  Collection,  Manchester  Museum. 


1 1 1 -1 — 1 1 

o 0.5  mm. 


Fig.  180.  “Schizoporella”  batleri,  sp.  nov.  Holo- 
type. Three  zooecia  and  avicularia.  Waters 
Collection,  Manchester  Museum. 


6.  “ Schizoporella ” spectabilis  Hincks 
Figs.  181-183 

1887a  Schizoporella  ohliqua  (?)  (MacGillivray) : Waters,  p.  66,  Woodcut  fig.  2 (non  Lepralia  ohliqua 
MacGillivray,  1869,  p.  137). 

1891a  Schizoporella  spectabilis  Hincks,  p.  292,  pi.  7,  figs.  1,  ia. 

1898  Schizoporella  ohliqua  (?)  (MacGillivray) : Hamilton,  p.  199. 

lectotype  (here  chosen).  99.5.1.66.  Recent  : Stewart  Island,  New  Zealand. 
Specimen  encrusting  Ostrea.  Hincks  Collection. 
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diagnosis.  Large,  encrusting  “Schizoporella”  with  an  arrow-shaped,  proximal 
median  sinus  in  the  orifice  of  the  non-ovicelled  zooecia.  Frontal  wall  perforated  with 
numerous,  scattered  tremopores  and  heavily  buttressed  on  the  proximal  side  of  the 
orifice  by  the  coalescence  of  a pair  of  keno-zooecial  processes.  Ovicell  large,  coarsely 
perforate,  completely  immersed  in  the  distal  zooecium,  the  orifice  of  ovicelled  zooecia 
markedly  larger  and  with  a much  broader  sinus  than  that  of  non-ovicelled  zooecia. 
Avicularia  small,  usually  placed  alongside  the  sinus. 
description.  Zoarium  encrusting. 

Zooecia  hexagonal  or  oblong,  arranged  irregularly  in  longitudinal,  diverging  rows, 
distinctly  separated  by  shallow  furrows  or  by  thickened,  raised  walls.  Orifice  of  non- 
ovicelled  zooecia  subcircular,  usually  facing  obliquely  distally,  the  proximal  lip  with 

181  182  183 


1 I 1 1 I 1 

O 0.5mm. 

Figs.  181-183.  “ Schizoporella"  spectabilis  Hincks.  1947.11.6.1.  Recent:  Foveaux  Strait,  New  Zealand. 
Fig.  18 1.  An  ovicelled  zooecium  and  portions  of  three  non-ovicelled  zooecia.  The  orifice  of  the  ovicelled 
zooecium  appears  to  differ  in  shape  from  that  of  the  operculum  shown  in  Fig.  182,  but  this  is  due  to 
the  upward  slope  of  the  sub-oral  platform  formed  by  the  paired  chambers. 

Fig.  182.  Operculum  of  non-ovicelled  zooecium. 

Fig.  183.  Operculum  of  ovicelled  zooecium. 

a large,  arrow-shaped  median  sinus,  the  base  of  the  arrowhead  formed  by  a large 
denticle  on  either  side  directed  obliquely  proximally.  Vestibular  arch  prominent. 
No  oral  spines.  Frontal  wall  slightly  convex,  perforated  by  large,  scattered  tremo- 
pores, its  distal  end  rising  abruptly  to  a heavily  calcified  buttress  sometimes  with  two 
or  three  lobes,  the  upper  surface  of  which  is  level  with  the  plane  of  the  oblique  orifice. 
Similar  calcareous  processes  often  traversing  the  frontal  wall  from  the  proximo- 
lateral  boundaries  of  the  zooecium  towards  the  orifice. 

Avicularia  small,  acuminate,  immersed  in  one  of  the  buttress  lobes  alongside  the 
sinus,  the  rostrum  directed  obliquely  distally  outwards. 

Ovicells  not  seen. 
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MEASUREMENTS 

Lz  =0-60-0-68  mm.  12=0-45-0-50  mm. 

(Including  sinus)  hr =0-19-0-21  mm.  lr =0-17-0-18  mm. 

Ovicelled  zooecia 

(Recent  material)  hr=o-23-o-25  mm.  lr=o-23-o-25  mm. 

remarks.  The  lectotype  is  not  the  specimen  from  which  Hincks  figured  the 
ovicell  of  this  species  (1891a,  pi.  7,  figs.  1,  1 a)  for  no  ovicelled  zooecia  are  present  on  it. 
There  seems  no  doubt,  however,  that  it  is  an  original  syntype.  The  specimen  is 
labelled  by  Jelly  “?  Schizoporella  areolata  Bk. — not  5.  obliqua  McG.  as  Waters  stated 
in  his  New  Zealand  paper”  and  the  box  by  Hincks  “Schizoporella  spectabilis,  n.  sp.” 

There  can  be  no  question  that  this  is  the  species  doubtfully  referred  by  Waters 
(1887a,  p.  66)  to  Parmularia  obliqua  MacGillivray  sp.  (1869,  p.  137),  a species  of  very 
different  generic  affinities.  Waters’s  specimen  from  Waipukurau  is  preserved  in  the 
Manchester  Museum  and  the  zooecia  which  he  figured  (1887a,  Woodcut  fig.  2)  can  be 
identified  with  ease.  Another  specimen  from  near  Waipukurau  Gorge  in  the  Jelly 
Collection  at  the  Manchester  Museum  is  labelled  on  the  back,  by  Waters,  “Schizo- 
porella obliqua  ? MacG.  Woodcut  fig.  2,”  but  it  is  not  the  actual  specimen  figured. 

The  frontal  buttress,  so  prominent  on  the  lectotype  and  on  another  Recent  speci- 
men from  Foveaux  Strait  (1947. 11. 6.1),  is  usually  eroded  on  the  fossils  from  Waipu- 
kurau, and  its  remains  produce  the  “raised  line  across,  or  partly  across,  the  zooecium 
below  the  aperture”  described  by  Waters  (see  also  Hincks,  1891a,  p.  293).  The 
fossils  reveal  that  the  buttress  is,  in  fact,  formed  of  a pair  of  hollowed  chambers 
covered  by  a polished  calcareous  growth  except  on  their  distal  side,  where  there  is  a 
clear,  triangular  fenestra  on  each  side  (Fig.  181).  Hincks  gave  a very  good  description 
of  the  curious  calcareous  bodies  which  ornament  the  frontal  wall  of  this  species  and 
which  are  evidently  of  the  same  nature  as  those  forming  the  frontal  buttress.  The 
fact  that  one  of  these  is  associated  with  a small,  acuminate  avicularium  appears  to 
indicate  that  the  remainder  are  kenozooecia  which  have  formed  by  evolutional 
degeneration  of  original  avicularian  chambers.  It  would  seem,  as  indicated  by 
Hincks’s  figure,  that  these  bodies  develop  from  the  marginal  areolae,  a common  mode 
of  origin  for  the  avicularia  of  the  Ascophora. 

The  ovicelled  zooecia  are  very  distinctive  because  the  large  frontal  pores  in  the 
entozooecial  chamber  stand  out  clearly  against  the  smaller  tremopores  in  the  frontal 
wall  of  the  distal  zooecium.  The  orifice,  too,  is  quite  different  in  shape  from  that  of 
the  non-ovicelled  zooecia  (Figs.  182,  183).  No  complete  ovicelled  zooecia  are  present 
on  the  fossils  from  Waipukurau. 

In  the  fossils  the  zooecia  are  very  distinctly  separated  by  raised  walls,  but  these 
are  only  seen  in  the  older  parts  of  the  lectotype,  in  which  the  zooecia  are  normally 
separated  by  grooves. 

DISTRIBUTION 

Recent : Foveaux  Strait,  Stewart  Island,  New  Zealand. 

Fossil : [Pliocene]  : Waipukurau  Gorge. 

specimens.  None. 
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OTHER  MATERIAL 

Waipukurau  Gorge,  i specimen  encrusting  lamellibranch.  Slide  labelled  “ Schizoporella  obliqua, 
MacG.”  by  Waters.  Waters  Collection,  Manchester  Museum.  (See  Waters,  1887a,  p.  66,  Woodcut  fig.  2.) 

Near  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  on  front  in  pencil  “Schizoporella” 
by  Jelly.  Labelled  on  back  “Schizoporella  obliqua?  MacG.  Woodcut  fig.  2 ” by  Waters.  Jelly  Collection, 
Manchester  Museum. 


Family  MICROPORELLIDAE 

j 

This  family  includes  those  Lepralioid  Ascophora  with  a median  ascopore  in  the 
frontal  wall.  This  useful  grouping  is  nevertheless  artificial  as  its  components  indicate 
a polyphyletic  development ; for  instance,  Microporella  is  not  at  all  closely  related  to 
Calloporina.  The  orifice  is  generally  semicircular  and  entire,  whilst  the  ovicell  is 
essentially  hyperstomial. 

Harmer  (1902,  p.  336)  has  suggested  that  the  ascopore  of  the  Microporellidae  has 
probably  resulted  from  the  distal  closure  of  a schizoporellid  sinus.  This  is  un- 
doubtedly the  case  in  regard  to  Calloporina  ; Harmer  (1902,  p.  324)  has  also  cited  the 
third  form  of  Fenestrulina  malusii  (Audouin)  described  by  Neviani  (1898,  p.  165), 
which  has  a schizoporellid  orifice  in  its  ancestrula. 

Genus  MICROPORELLA  Hincks 

Microporella  Hincks,  1877,  p.  526;  Hincks,  1880a,  p.  204;  Canu  & Lecointre,  1928,  p.  60;  Bassler, 
I935»  P-  x49  ( cum  lit.)]  Osburn,  1940,  p.  432;  Marcus,  1940,  p.  256. 

genotype  (by  original  designation).  Eschar  a ciliata  Pallas,  1766,  p.  38.  Recent  : 
Mediterranean. 

diagnosis.  Microporellidae  with  the  frontal  wall  finely  perforated  by  simple 
pores.  Orifice  semicircular,  entire.  Avicularian  chamber  immersed  laterally  in  the 
frontal  wall.  Ovicell  with  marginal  areolae. 

KEY  TO  SPECIES  OF  MICROPORELLA  DESCRIBED  HERE 

1.  Proximal  lip  of  orifice  smooth,  entire 2. 

Proximal  lip  of  orifice  finely  dentate 4. 

2.  Orifice  highly  arched.  Ectooecium  everted,  umbonate.  Six  stout  oral  spines 

4.  M.  speculum,  sp.  nov. 

Orifice  semi-elliptical.  Ovicell  not  ornamented.  Five  or  six  small  oral  spines 3. 

3.  Ovicell  without  labium 1.  M.  ciliata  (Pallas) 

Ovicell  with  labium 2.  M.  ciliata  (Pallas)  var.  diadeniata  (Lamouroux) 

4.  Frontal  wall  evenly  perforate.  Orifice  not  contracted  proximally 3.  M.  hyadesi  (Jullien) 

Frontal  wall  with  a row  of  marginal  areolae.  Orifice  contracted  proximally. . . .5.  M.  ordo,  sp.  nov. 

i . Microporella  ciliata  (Pallas) 

Fig.  184 

Synonymy  for  New  Zealand  area  only: 

1766  Eschara  ciliata  Pallas,  p.  38. 

1873  Lepralia  ciliata  “Linnaeus”:  Hutton,  p.  96. 

1887a  Microporella  ciliata  (Pallas) : Waters,  p.  53. 

1898  Microporella  ciliata  (Pallas) : Hamilton,  pp.  195,  198. 
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type.  Possibly  in  Berlin  where  Pallas’s  collection  of  Siberian  fishes  is  reported 
to  be  stored  (see  Sherborn,  1940,  p.  105).  The  present  identification  is  based  on  a 
number  of  Mediterranean  specimens  in  the  Zoological  Department  (e.g.  79. 4. 25.11. 
Waters  Coll,  from  Naples). 

diagnosis.  Encrusting  Microporella  with  lunate  ascopore  placed  near  to  the 
orifice.  Avicularium  forming  a large,  asymmetrical  chamber  near  the  margin  of  the 
zooecium.  Orifice  without  denticles.  Distal  spines 
five  or  six.  Ovicells  hyperstomial  with  small  . .vy'.T\. 

marginal  areolae.  \ . 

description.  Zoarium  encrusting. 

Zooecia  hexagonal  or  quadrate,  arranged  alter- 
nately in  longitudinal  rows,  distinctly  separated 
by  very  deep  furrows.  Orifice  semicircular,  placed 
at  the  distal  extremity  of  the  zooecium,  the 
proximal  lip  straight,  without  denticles.  Peristome 
thickened  but  scarcely  raised,  bearing  the  bases 
of  five  or  six  spines.  Frontal  wall  often  very 
convex,  finely  perforate,  coarsely  granular. 

Ascopore  lunate,  placed  at  a short  distance  proxi- 
mally  to  the  orifice. 

Avicularia 1 : one,  rarely  a pair,  lateral,  placed 
proximally  to  one  corner  of  the  orifice,  somewhat 
raised,  the  blunt,  triangular  rostrum  directed 
laterally  or  obliquely  distally. 

Ovicells  hyperstomial,  globular,  recumbent,  with  small  marginal  areolae, 
of  ovicelled  zooecia  not  enlarged. 

Pore-chambers  : three  in  each  distal-lateral  wall,  with  a large  chamber  in  the 
centre  of  the  distal  wall. 


o 

Fig. 


I.Omm. 


184.  Microporella  ciliata  (Pallas). 
D.  1415.  Zooecia. 


Orifice 


MEASUREMENTS 

Lz =0-40-0-53  mm. 
hr =0-04-0-05  mm. 


12=0-35-0-48  mm. 
lr =0-12-0-14  mm. 


remarks.  The  characters  of  the  New  Zealand  fossils  fall  well  within  the  range  of 
variation  of  this  cosmopolitan  species  given  by  Hincks  (1880a,  p.  207).  The  speci- 
mens from  Waipukurau  Gorge  have  rather  smaller  zooecia,  which  are  more  regularly 
arranged  in  longitudinal  rows  than  those  from  Weka  Pass. 

There  is  no  trace  of  the  lateral  denticles  on  the  proximal  lip  of  the  orifice  figured 
by  Levinsen  (1909,  pi.  15,  figs.  5 a,  5 b),  but  this  is  not  surprising  as  they  are  seldom 
found  on  British  specimens  of  this  species. 

In  one  specimen  from  Napier  (D.  36000)  the  ovicells  are  almost  spherical  and  rest 
so  lightly  on  the  frontal  wall  of  the  distal  zooecium  that  the  marginal  areolations  on 
the  ovicell  are  seldom  seen. 


1 The  heterozooecia  may  often  be  vibracular  in  nature  (see  Hincks,  1882a). 
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DISTRIBUTION 

Recent : Cosmopolitan. 

Fossil : Upper  Tertiary  and  Quaternary  : Cosmopolitan.  Hawera,  Rapanui 
Formation  [Late  Pleistocene]  : Waipipi.  [Pliocene]  : Waipukurau  ; Napier ; 

Whakaari  ; Petane.  Southland,  Waiauan  [Middle  Miocene]  : Weka  Pass. 

SPECIMENS 

D.  36980  N.Z.G.S.  Loc.  4174,  Waipipi.  1 encrusting  specimen.  Collected  by  C.  A.  Fleming. 

D.  32515  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ Microporella  ciliata 
Pall.”  by  Jelly.  Hincks  Collection. 

D.  1415  (Fig.  184),  D.  1416  Napier.  2 encrusting  specimens.  Slides  labelled  “ Microporella 
ciliata”  by  Vine.  Vine  Collection. 

D.  36000  Napier.  1 encrusting  specimen.  Slide  labelled  “ M.  ciliata.  S.  anriculata?"  by  Jelly. 
Hincks  Collection. 

D.  36849  [Petane].  1 encrusting  specimen.  Blake  Collection. 

D.  36794  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka 
Pass  Stream,  Waipara  S.D.  1 encrusting  specimen.  Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Cutting  near  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Microporella  ciliata”  by 
Waters.  Waters  Collection,  Manchester  Museum. 

Napier.  1 encrusting  specimen.  Slide  labelled  “Microporella  ciliata”  by  Waters.  Waters  Col- 
lection, Manchester  Museum. 

Whakaari.  1 encrusting  specimen.  Slide  labelled  “ Microporella  ciliata,  Pall.”  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Tanner’s  Run,  Petane.  1 encrusting  specimen.  Slide  labelled  “Microporella  ciliata  Pallas”  by 
Jelly.  Jelly  Collection,  Manchester  Museum. 

Near  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “M.  ciliata  Pall.  ( Microporella )” 
by  Jelly.  Jelly  Collection,  Manchester  Museum. 

Napier.  1 encrusting  specimen.  Slide  labelled  “ Microporella  ciliata  Pall.”  by  Jelly.  Jelly  Col- 
lection, Manchester  Museum. 

‘‘Recent  Tertiary,  New  Zealand.”  1 encrusting  specimen.  Slide  labelled  “Microporella  ciliata ” by 
Jelly.  J.  W.  Gregory  Collection,  Museum  of  Zoology,  Cambridge. 


2.  Microporella  ciliata  (Pallas)  var.  diademata  (Lamouroux) 

Fig.  185 

1825  Flustra  diademata  Lamouroux,  p.  609,  pi.  89,  figs.  3-6. 

1836 b Escharina  diademata  (Lamouroux)  Milne-Edwards,  p.  233. 

1842  Escharina  armata  d’Orbigny,  pi.  7,  figs.  5-8;  1847,  p.  15. 

1854  Lepralia  personata  Busk,  p.  74,  pi.  90,  figs.  2-4. 

1873  Porellina  diademata  (Lamouroux)  Smitt,  p.  27. 

1884  Microporella  personata  (Busk)  Busk,  p.  137,  text-fig.  41. 

1888  Fenestrnlina  personata  (Busk)  Jullien,  p.  43. 

1889a  Microporella  ciliata  ("Linnaeus”)  var.  personata  (Busk)  MacGillivray,  p.  275,  pi.  175,  fig.  9. 
?I940  Microporella  ciliata  (“Linnaeus”)  var.  personata  (Busk):  Osburn,  p.  433. 

?I947  Microporella  ciliata  (Pallas)  vox.  personata  (Busk):  Osburn,  p.  36. 

neotype  (here  selected) . 99.7.1.2639.  Recent:  Falkland  Islands.  Slide  labelled 
“Microporella  personata  or  umbracula  Aud.  B.M.  Cat.  Type”  by  Busk.  Busk 
Collection.1 

diagnosis.  Microporella  ciliata  with  the  orifice  of  the  ovicelled  zooecia  enclosed 
by  a wall-like  extension  of  the  ovicell  (labium) , the  wall  with  a proximal  lacuna,  below 

1 Lamouroux’s  species  is  not  represented  in  his  collection  of  Flustrae  at  the  Institut  Botanique, 
Universite  de  Caen,  and  no  trace  of  it  can  be  found. 
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which  lies  the  ascopore.  Proximal  lip  of  orifice  without  denticles  or  a dentate  border. 
Four  or  five  distal  spines  on  the  non-ovicelled  zooecia. 

description.  Zoarium  bilamellar-foliaceous,  or  encrusting. 

Zooecia  hexagonal,  arranged  alternately  in  longitudinal  rows,  distinctly  separated 
by  shallow  furrows.  Orifice  semicircular,  the  proximal  lip  straight,  without  denticles 
or  a dentate  border.  Peristome  slightly  thickened  and  raised,  with  four  or  five  spine- 
bases  along  the  distal  margin  of  the  non-ovicelled  zooecia.  Frontal  wall  flattened  or 
slightly  convex,  granular,  finely  perforate.  Ascopore  lunate,  situated  at  a short 
distance  proximally  to  the  orifice  or,  in  the  case  of  ovicelled  zooecia,  at  the  proximal 
base  of  (i.e.  outside)  the  labium,  often  in  a depressed  area,  especially  when  the  frontal 
wall  is  thick. 

Avicularia 1 single,  rarely  a pair,  moderately  large,  deeply  immersed  and  situated 
at  the  margin  of  the  zooecium  proximally  to  the  orifice,  the  rostrum  often  raised  and 
directed  laterally  or  obliquely  distally. 

Ovicells  hyperstomial,  globular,  with  a granular  surface  and  marginal  areolations, 
and  an  urceolate  wall-like  extension  (labium)  round  the  proximal  lip  of  the  orifice, 
usually  perforated  proximally. 

MEASUREMENTS 

Lz =0-38-0-48  mm.  lz =0*22-0-27  mm. 

hr  = o*o5-o*o6  mm.  lr  = o*n-o*i3  mm. 

remarks.  There  can  scarcely  be  any  doubt  after  examining  Lamouroux’s 
description  and  figures  of  Flustra  diademata  that  Busk’s  Lepralia  personata  is  the 
same  species,  as  pointed  out  by  Smitt  (1873,  p.  27).  On 
this  view  I have  accepted  Busk’s  specimen  as  the  neotype 
of  Lamouroux’s  species,  which  I regard  as  a variety  of 
M.  ciliata  (Pallas). 

Busk  (1854,  p.  75)  noted  the  resemblance  of  the  ovi- 
celled zooecia  of  M.  personata  (i.e.  M.  ciliata  var. 
diademata)  to  those  of  M.  {Flustra)  umbracula  (Audouin) 
from  the  Red  Sea,  and,  as  noted  earlier,  the  type-slide 
is  labelled  by  Busk  “ M.  personata  or  umbracula.”  He 
quoted  the  wrong  figure,  however,  in  Savigny’s  work 
{Flustra  umbracula  is  on  pi.  9,  figs.  71-4,  not  figs.  31,  32). 

As  M . umbracula  has  paired  avicularia  (vibracula)  directed 
distally,  it  would  have  been  better  if  Busk  had  referred 
to  Flustra  genisii  Audouin  sp.  (1826,  p.  239  ; Savigny, 
pi.  9,  figs.  51,  52),  also  from  the  Red  Sea,  which  is  much 
more  closely  related  to  M.  ciliata  var.  diademata. 

Audouin’s  species  has,  so  far  as  one  can  see  from 
Savigny’s  figure,  very  convex,  overlapping  zooecia. 

A species  of  Microporella  from  the  Bay  of  Suez  (99.7.1.2626,  Busk  Coll.),  which  is 
almost  certainly  identical  with  Audouin’s  species,  has  zooecia  which  are  smaller  than 

1 The  heterozooecia  may  often  be  vibracular  in  nature. 


Fig.  185.  Microporella  ciliata 
(Pallas)  var.  diademata  (La- 
mouroux).  D.  36800.  Ovi- 
celled zooecium,  the  labium 
of  the  ovicell  broken  to 
reveal  the  ascopore. 
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those  of  the  neotype  of  the  present  variety,  with  the  ascopore  set  well  apart  from  the 
proximal  edge  of  the  labium  in  ovicelled  zooecia. 

The  specimen  from  Castlecliff  (CU2c)  is  a loosely  encrusting  lamella  and  consists 
of  twenty-two  zooecia,  all  of  which  are  ovicelled.  It  compares  closely  with  the  neotype 
except  that  the  ovicells  are  slightly  smaller  and  the  avicularium  slightly  larger.  The 
labium  is  seen  to  form  by  the  coalescence  of  two  proximo-lateral  processes  on  the 
ovicell,  a small  tunnel  often  remaining,  and  in  the  young  zooecia  there  is  a gap  where 
the  lateral  processes  have  not  made  contact  (Fig.  185).  That  the  lip  is  no  part  of  the 
frontal  wall  is  evident  from  broken  zooecia,  in  which  there  is  no  trace  whatever,  in  the 
shape  of  a scar  or  imprint,  of  the  labium  on  the  frontal  wall.  The  ascopore  lies  just 
below  the  junction  of  the  lateral  processes,  which,  in  the  Castlecliff  specimen,  are 
always  tunnelled  below — cf.  also  Fig.  187  of  M.  hyadesi  (Jullien).  The  zooecia  appear 
to  be  very  cramped,  and  the  avicularia,  which  are  larger  than  usual,  are  placed  just 
at  the  labium  in  juxtaposition  to  the  ascopore  and  slightly  to  one  side  of  the  median 
line. 

It  is  impossible  in  the  absence  of  figures  and  without  examination  of  the  material 
to  distinguish  this  variety  from  Microporella  ( Ellipsopora ) flabellaris  var.  intermedia, 
described  by  Livingstone  (1929,  p.  88)  from  Little  Barrier  Island,  New  Zealand.  His 
account  of  the  ovicelled  zooecia  (p.  89)  tallies  very  closely  with  those  of  the  present 
specimen  from  Castlecliff.  There  is  no  mention  of  oral  spines,  but  the  fact  that  “ the 
aperture  ...  is  not  dentate  on  the  proximal  rim  as  in  the  typical  form  ” seems  a very 
strong  argument  against  Livingstone’s  specimen  being  a variety  of  M . flabellaris  Busk 
sp.  (1854,  p.  91,  pi.  107,  figs.  7-10). 

M.  ciliata  var.  diademata  is  distinguished  from  M.  hyadesi  Jullien  sp.  by  the 
presence  in  the  latter  of  a strongly  dentate  proximal  margin  to  the  orifice,  which  is 
also  without  distal  spines. 

DISTRIBUTION 

Recent : Falkland  Islands  ; Philippines  ; Victoria  (MacGillivray)  ; ? West  Indies 
(Osburn)  ; ? Colombia  (Osburn). 

Fossil : Wanganui,  Castleclifhan  CU2c  [Upper  Pliocene]  : Castlecliff. 

SPECIMEN 

D.  36800  (Fig.  185).  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2c.  1 loosely  encrusting  lamella. 

Collected  by  C.  A.  Fleming. 

3.  Microporella  hyadesi  (Jullien) 

Figs.  186,  187 

1884  Flustramorpha  patagonica  Busk,  p.  136  ( nomen  nudum). 

1888  Fenestrulina  [ Fenestrula  in  text]  hyadesi  Jullien,  p.  44,  pi.  4,  tig.  7. 

1905a  Microporella  hyadesi  (Jullien)  Waters,  p.  237,  pi.  28,  figs.  1-5. 

holotype.  Specimen  described  and  figured  by  Jullien,  1888,  from  530  15'S., 
68°  31'  W.,  near  Cape  Horn.1 

1 Monsieur  E.  Buge  states  (in  litt.)  that,  although  the  sponge  in  which  Jullien  discovered  this  species 
is  preserved  in  the  collections  of  the  Laboratoire  de  Zoologie  (Vers  et  Crustaces),  Museum  National 
d’Histoire  Naturelle,  Paris,  there  appears  to  be  no  trace  of  the  Polyzoan  specimen. 
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diagnosis.  Bilamellar  or  encrusting  Microporella  with  semi-elliptical  orifice 
provided  with  a dentate  proximal  margin.  Ascopore  lunate,  dentate.  No  oral 
spines.  Ovicell  with  or  without  a labium. 

description.  Zoarium  encrusting,  or  bilamellar-foliaceous. 

Zooecia  hexagonal,  arranged  alternately  in  longitudinal,  diverging  rows,  dis- 
tinctly separated  by  shallow  furrows.  Orifice  semi-elliptical,  rather  flattened,  with 
the  proximal  margin  strongly  dentate.  Peristome  not  thickened  or  raised,  without 
distal  spines.  Frontal  wall  slightly  convex,  finely  tuberculate,  finely  perforate. 
Ascopore  lunate,  strongly  dentate. 

Avicularia  usually  single,  moderately  large,  deeply  immersed,  and  situated  at 


O 0.5mm. 

Figs.  186,  187.  Microporella  hyadesi  (Jullien). 

Fig.  186.  D.  36011.  Three  ovicelled  zooecia  without  labia,  and  a non-ovicelled  zooecium  showing  the 
absence  of  distal  spines. 

Fig.  187.  D.  36795.  Four  ovicelled  zooecia  with  labia,  and  a non-ovicelled  zooecium. 

the  margin  of  the  zooecium  proximally  to  the  orifice,  the  rostrum  raised  slightly  and 
directed  laterally  or  obliquely  distally. 

Ovicells  hyperstomial,  globular,  with  a granular  surface  and  a small  frontal  umbo. 
An  urceolate  labium  sometimes  present  round  the  proximal  margin  of  the  zooecial 
orifice.  Orifice  of  ovicell  markedly  larger  than  zooecial  orifice. 

MEASUREMENTS 

Lz =0*48-0-55  mm.  lz =0*30-0*35  mm. 

hr=o*04-o*o6  mm.  lr=o*io-o*i2  mm. 

Ovicell  hr=o*o7-o*o8  mm.  ^=0*13-0*15  mm. 

remarks.  This  species  is  clearly  distinguished  from  M.  ciliata  (Pallas)  var. 
diademata  (Lamouroux),  as  mentioned  on  p.  254.  Waters  (1905a,  p.  237)  showed  that 
the  labium  of  the  ovicell  is  a variable  feature,  sometimes  present,  sometimes  absent. 
The  avicularium  is  incipiently  vicarious,  the  chamber  lying  inside  the  lateral  wall  of 
the  zooecium  and  extending  to  the  base  of  the  latter. 
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The  Weka  Pass  specimens  are  generally  provided  with  the  labium  on  the  ovicell. 
Although  these  specimens  are  usually  bilamellar  in  habit,  some  encrusting  fragments 
are  found.  The  basal  surface  of  the  zooecia  in  the  bilamellar  fronds  shows  no  com- 
municating pores  between  the  opposing  layers  and  this  probably  indicates  that  the 
species  is,  in  reality,  an  encrusting  one,  one  layer  merely  doubling  back  upon  the  other. 

The  two  fronds  from  Tarakohe  Quarry  (D.  36801,  D.  36802)  are  very  thin  (0-25- 
0-30  mm.)  and  closely  resemble  the  specimens  from  South  Patagonia  labelled  by 
Busk,  “ Flustramorpha  patagonica”  (99.7.1.2674,  2675,  Busk  Coll.),  a nomen  nudum 
(1884,  p.  136).  The  fossils  are  without  ovicells. 

The  specimen  from  Napier  (D.  36011)  has  extremely  marked,  proximal  dentition 
in  the  orifice,  and  the  ovicell  is  not  provided  with  the  labium  of  the  Weka  Pass 
material.  The  orifice  of  the  ovicell  is  considerably  larger  than  the  zooecial  orifice 
which  appears  below  it  (Fig.  186). 

M.  flabellaris  Busk  sp.  (1854,  P-  91.  pi-  10 7,  figs.  7-10),  from  South  Africa,  is  a 
closely  related  species,  but  grows  in  true  bilamellar  fronds  and  has  an  orifice  which  is 
rounded  distally  and  contracts  towards  the  proximal  lip.  Another  South  African 
species,  M.  marginata  Krauss  sp.  (1837,  p.  35,  pi.  1,  fig.  3),  the  type  of  Flustramorpha 
Gray,  has  dichotomous  branches  and,  in  addition,  radicular  fibres  along  the  margins 
of  the  zoarial  lobes. 

DISTRIBUTION 

Recent : Cape  Horn  ; Falkland  Islands. 

Fossil:  [Pliocene]:  Napier.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 
[Miocene]:  Waipara  River.  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36011  (Fig.  186).  Napier.  1 encrusting  specimen.  Hincks  Collection. 

D.  36795  (Fig.  187),  D.  36796-36799  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction 
of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  5 specimens.  Sent  by  B.  H. 
Mason. 

D.  36968  South  branch  of  Waipara  River,  at  road  crossing,  140  chains  at  248°  from  Trig.  K, 
Waipara  S.D.  1 encrusting  specimen.  Collected  by  B.  H.  Mason. 

D.  36801,  D.  36802  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu 
S.D.  2 bilamellar  fronds.  Sent  by  B.  H.  Mason. 

4.  Microporella  speculum / sp.  nov. 

Fig.  188 

holotype.  D.  36000.  [Pliocene]:  Napier.  Specimen  encrusting  lamellibranch. 
Slide  labelled  “ M.  ciliata.  S.  auriculata  ?”  by  Jelly.  Hincks  Collection. 

diagnosis.  Encrusting  Microporella  with  umbonate,  areolated  ovicell,  the  umbo 
produced  by  eversion  of  the  ectooecium.  Orifice  highly  arched,  the  distal  peristome 
bearing  six  very  stout  spine-bases.  Frontal  wall  evenly  perforate. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal,  arranged  quincuncially  in  longitudinal  rows,  distinctly 
separated  by  furrows.  Orifice  semicircular,  rather  tall,  the  proximal  lip  straight, 
without  denticles.  Peristome  thickened  but  not  raised,  bearing  the  bases  of  six  very 

1 Lat.,  speculum,  ‘‘a  mirror,”  in  allusion  to  the  inclined  fenestra  on  the  ovicell. 
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stout  spines.  Frontal  wall  slightly  convex,  coarsely  perforate,  with  closely  scattered 
pores.  Ascopore  lunate,  often  slightly  raised,  placed  at  a short  distance  proximally 
to  the  orifice. 

Avicularia  single,  raised,  placed  on  the  frontal  wall  near  the  lateral  angle,  its 
stout,  triangular  rostrum  directed  laterally  outwards. 

Ovicells  hyperstomial,  recumbent,  the  margins  with  strong,  radiating  areolae,  the 
frontal  surface  ornamented  with  a large,  elongate-oval  fenestra  with  slightly  everted 
border  forming  a prominent  umbo  at  the  summit,  the  entooecium  exposed  inside  the 
fenestra,  which  is  bordered  by  the  ectooecium. 


MEASUREMENTS 

^=0-55-070  mm.  lz  = o-40-o*6o  mm. 

hr=o-o6-o-o7  mm.  lr=o*07-o-o8  mm. 

remarks.  The  ovicell  of  this  species  distinguishes  it  clearly  from  other  species  of 
Microporella,  especially  from  that  with  which 
it  is  associated  on  the  type-slide,  namely, 

M.  ciliata  (Pallas).  The  everted  ectooecium 
converges  upwards  from  either  side,  pro- 
ducing an  apical  umbo  so  marked  that  it 
seems  to  have  led  Miss  Jelly  (cf.  label  on 
type-slide)  to  regard  the  species  doubtfully 
as  Schizomavella  auriculata  Hassall  sp.  (1842, 
p.  41 1),  which  often  has  a very  similar  umbo 
on  the  ovicell. 

The  orifice  of  M.  speculum  is  also 
markedly  higher  in  proportion  to  its  width 
than  is  usual  in  this  genus,  and  the  oral 
spine-bases  are  much  stouter  than  those  of 
M.  ciliata.  The  frontal  wall  and  the  varia- 
tion in  size  of  the  avicularium  are  similar  to 
those  of  the  latter  species. 

distribution.  [Pliocene]  i Napier; 

Waipukurau. 

SPECIMEN 

D.  36000  (Fig.  188).  Holotype  (see  above). 

OTHER  MATERIAL 


Fig.  188.  Microporella 
Holotype,  D.  36000. 
avicularia. 


0.5mm. 

speculum,  sp.  nov. 
Zooecia,  ovicells  and 


Paratype.  Waipukurau.  1 encrusting  specimen. 
Waters.  Jelly  Collection,  Manchester  Museum. 


Slide  labelled  “ Idmonea  ramosa,  d’O.”  by 


5.  Microporella  or  do,1  sp.  nov. 

Figs.  189-193 

holotype.  D.  36809.  Wanganui,  Castlecliffian  CU3  [Upper  Pliocene]:  Castle- 
cliff.  Unilamellar  specimen.  Collected  by  C.  A.  Fleming. 

1 Lat.,  ordo,  “a  row,”  referring  to  the  tendency  of  the  zoaria  to  separate  into  single  rows  of  zooecia. 
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diagnosis.  Unilamellar,  loosely  encrusting  Microporella  with  the  proximal  lip 
of  the  orifice  finely  dentate.  No  oral  spines.  Frontal  wall  with  a row  of  marginal 
areolae.  Basal  wall  with  paired,  comma-shaped  lacunae. 

description.  Zoarium  unilamellar,  loosely  encrusting. 

Zooecia  oblong,  arranged  alternately  in  longitudinal  rows,  distinctly  separated  by 
shallow  furrows.  Orifice  semi-elliptical,  slightly  contracted  proximally,  the  proximal 
lip  slightly  concave  and  finely  dentate.  Peristome  slightly  thickened  and  raised, 
without  oral  spines.  Frontal  wall  composed  of  two  distinct  layers,  the  lower  convex, 
with  numerous,  evenly  distributed,  large  pores  and  a marginal  row  of  areolations ; the 
upper  flattened,  thick,  perforate,  covered  with  large,  rounded  tubercles  usually 
occluding  the  pores  below.  Ascopore  lunate,  surrounded  by  a raised,  subcircular 
collar,  and  placed  at  a short  distance  from  the  orifice. 

Avicularia  : a large,  rounded  chamber  placed  at  the  proximal  corner  of  the  orifice, 
the  broad,  triangular  rostrum  directed  laterally  outwards. 

Ovi cells  not  seen. 

Rosette-plates  : (a)  distal — a pair  of  large  pores  near  the  basal  wall ; ( b ) lateral — 
a pair  of  large,  multiporous  plates,  one  at  either  end  near  the  base. 

At  the  distal  end  of  the  basal  wall  a pair  of  comma-shaped  perforations  covered 
by  a calcareous  lamina  extending  over  the  entire  wall,  the  tails  of  the  commas  directed 
proximally,  then  turning  obliquely  outwards. 

MEASUREMENTS 

Lz  = 0-53-0*65  mm.  lz  = 0*33-0-38  mm. 

hr  = o-07-o-09  mm.  lr=o*i2-o*i4  mm. 

remarks.  The  excellent  preservation  of  the  specimens  may  be  judged  by  the 
fact  that,  in  many  cases,  the  reticulum  of  the  multiporous  rosette-plates  is  still 
retained.  Apart  from  this  the  material  is  remarkable  on  account  of  its  tuberculate 
frontal  wall  (Fig.  192),  which  consists  of  a pale  brown,  laminated  layer  about  0*08  mm. 
thick  resting  on  a white,  lower  layer.  This,  together  with  the  marked  tendency  of  the 
zoaria  to  split  into  longitudinal  rows,  is  almost  certainly  the  result  of  factors  con- 
nected with  the  deposition  of  the  Tainui  Shellbed  (CU3)  horizon  at  Castlecliff,  and 
these  characters  are  therefore  not  diagnostic  of  the  species  (see  also  Smittinella 
zealandiae,  sp.  nov.,  p.  336).  I am  reluctant  to  use  the  terms  “olocyst,”  “tremocyst,” 
or  “pleurocyst,”  because  the  layers  of  the  frontal  wall  in  the  present  specimens  do 
not  correspond  strictly  to  the  descriptions  and  definitions  given  by  Canu  & Bassler 
(1920,  pp.  47-51  ; 1933,  pp.  5,  6),  or  by  Osburn  (1940,  p.  418).  For  instance,  Canu 
& Bassler  state  (1920,  p.  51)  that  the  perforations  of  the  porous  pleurocyst  do  not 
pass  into  the  underlying  olocyst,  which  is  generally  smooth  or  only  finely  perforated, 
whereas  in  the  material  under  discussion  the  pores  in  the  upper  layer  are  unquestion- 
ably continuations  of  the  perforations  in  the  lower  layer  (Figs.  189,  190).  Until 
further  work  can  be  done  on  the  nature  of  the  Polyzoan  frontal  wall,  it  seems  best  to 
use  the  terms  “upper”  and  “lower”  layer  for  these  components,  especially,  as  in  the 
present  case,  when  they  appear  to  be  the  result  of  the  conditions  of  environment. 
Further  complications  arise  also  in  some  cases  in  the  present  material,  when  the  upper 
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layer  is  capped  by  a thin,  intensely  white,  calcareous  film,  which  can  be  seen  extending 
down  into  and  filling  the  pores  of  the  upper  layer. 

The  upper  layer  may  be  removed  by  fixing  the  zoarium  with  the  frontal  surface 
downwards  in  gum  tragacanth.  When  the  gum  has  dried,  a sharp  lateral  movement 


O 


j I 1 1 

0.5rnm. 


191 


192 


O 0.5mm. 


O 0.25mm. 


Figs.  189-193.  Microporella  ordo,  sp.  nov. 


Fig.  189.  Paratype,  D.  36806.  A longitudinal  row  of  three  zooecia  after  removal  of  the  upper  layer  of 
the  frontal  wall  (cf.  Fig.  190). 

Fig.  190.  Paratype,  D.  36807.  Internal  view  of  the  upper  layer  of  the  frontal  wall  removed  from  speci- 
men D.  36806  (cf.  Fig.  189).  The  area  round  the  ascopore  and  the  avicularium  is  slightly  broken. 

Fig.  191.  Paratype,  D.  36810.  Basal  view  of  longitudinal  row  of  three  zooecia  showing  the  comma- 
shaped  lacunae,  which  are  covered  by  a glassy  lamina. 

Fig.  192.  Holotype,  D.  36809.  Longitudinal  row  of  zooecia  showing  the  tuberculate  frontal  wall  (upper 
layer),  the  avicularium  and  the  ascopore  rather  obscured  by  calcification.  Note  the  unoccluded 
remnants  of  the  frontal  tremopores  and  the  marginal  areolae  (cf.  Fig.  189),  and  the  alate,  interlocking, 
lateral  extensions  of  the  zooecia. 

Fig.  193.  Paratype,  D.  36808.  Side  view  of  row  of  zooecia.  The  upper  layer  (dotted)  of  the  frontal 
wall  may  be  seen  with  its  tubercles.  Four  of  the  lateral  rosette-plates,  still  retaining  their  reticulum, 
may  be  seen. 


given  to  the  zoarium  will  unseat  the  upper  layer,  leaving  the  lower  layer  undamaged 
(Figs.  189,  190).  The  basal  surface  of  the  upper  layer  shows  clearly  the  tubules 
which  extend  upwards  from  the  lower  layer  and  which  later  become  constricted  at 
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the  surface  by  the  growth  of  the  frontal  tubercles  and  the  invasion  of  the  white 
calcareous  him. 

The  nature  of  the  paired,  comma-shaped  lacunae  in  the  basal  wall  of  the  zooecium 
is  not  understood  (Fig.  191) . They  occasionally  merge  into  a single,  transverse,  dumb- 
bell-shaped opening  in  which  the  “tails”  are  absent.  Dr  Hastings  has  suggested1 
that  they  may  represent  the  articulation  areas  of  the  occlusor  muscles. 

M.  or  do  is  closely  related  to  M.  hyadesi  (Jullien)  with  its  dentate  orifice  and  tuber- 
culated  frontal  wall.  At  present,  in  the  absence  of  an  ovicell,  it  is  possible  to  dis- 
tinguish the  former  by  its  rather  coarsely  perforate  lower  layer  of  the  frontal  wall  with 
its  conspicuous  marginal  areolae,  and  the  more  highly  arched  and  proximally  con- 
tracted orifice.  The  significance  of  the  other  characters  (e.g.  the  arrangement  of  the 
rosette-plates,  the  comma-shaped  openings  in  the  basal  wall,  and  the  tendency  to 
split  longitudinally  into  single  rows  of  zooecia)  is  not  known;  they  may  be  due  entirely 
to  the  conditions  under  which  the  species  lived. 

M.flabellaris  Busk  sp.  (1854,  p.  91,  pi.  107,  figs.  7-10),  a Recent  South  African 
species,  is  distinguished  by  its  bilamellar  habit,  the  absence  of  large  marginal  areolae, 
and  the  nature  of  the  lacunae  in  the  basal  wall.  In  M.  flabellaris  there  is  a single, 
rounded  rosette-plate  in  the  basal  wall  (cf.  Levinsen,  1909,  p.  331),  and  also  pore- 
chambers  in  the  lateral  walls,  which  are  not  present  in  M.  or  do  (Fig.  193). 

This  species  has  so  far  not  been  found  at  any  other  horizons  of  the  Castlecliff 
sequence  or  elsewhere. 

distribution.  Wanganui,  Castlecliffian  CU3  [Upper  Pliocene]  : Castlecliff. 

SPECIMENS 

D.  36809  (Fig.  192).  Holotype  (see  above). 

D.  36806  (Fig.  189),  D.  36807  (Fig.  190),  D.  36808  (Fig.  193),  D.  36810  (Fig.  191)  Paratypes. 

N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  6 unilamellar  fragments.  Collected  by  C.  A. 

Fleming. 

D.  36811,  D.  36812  Paratypes.  Locality,  etc.,  as  above.  2 unilamellar  fragments. 


Genus  FENESTRULINA  Jullien 

Fenestrulina  Jullien,  1888,  p.  37  ( pars );  Canu  & Bassler,  1923,  p.  113;  Livingstone,  1928,  p.  56; 
Bassler,  1935,  p.  in;  Osburn,  1940,  p.  433;  Marcus,  1940,  p.  259. 

genotype  (by  original  designation).  Cellepora  malusii  Audouin,  1826,  p.  239  ; 
Savigny,  pi.  8,  figs.  81,  82.  Recent  : Mediterranean. 

diagnosis.  Microporellidae  with  the  frontal  wall  pierced  by  widely  scattered, 
stellate  tremopores.  Ovicell  with  marginal  areolae.  Orifice  semicircular,  entire. 
Avicularia  wanting. 

Fenestrulina  malusii  (Audouin) 

Fig.  194 

1826  Cellepora  malusii  Audouin,  p.  239;  Savigny,  pi.  8,  figs.  81,  82. 

1854  Lepralia  malusii  (Audouin)  Busk,  p.  83,  pi.  103,  figs.  1-5. 

1857  Lepralia  thyreophora  Busk,  p.  172,  pi.  15,  figs.  4,  5. 

1 Verbal  communication. 
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1873  Lepralia  malnsii  (Audouin) : Hutton,  p.  98. 

1880a  Microporella  malusii  (Audouin)  Hincks,  p.  2x1,  pi.  28,  figs.  9-1 1;  pi.  29,  fig.  12. 

1888  Fenestrulina  malusii  (Audouin)  Jullien,  p.  37. 

1904  Microporella  malusii  (Audouin):  Canu,  p.  11,  pi.  3,  fig.  27. 

1904  Microporella  malusii  (Audouin) : Waters,  p.  42,  pi.  3,  figs.  4«-^. 

1909  Microporella  malusii  (Audouin):  Levinsen,  pi.  15,  fig.  7. 

1926  Microporella  malusii  (Audouin) : Waters,  p.  429,  pi.  17,  fig.  10. 

1929  Microporella  malusii  (Audouin) : Okada,  p.  27,  text-fig.  12. 

1932  Microporella  malusii  (Audouin):  Hastings,  p.  427  (cum  syn.). 

1940  Fenestrulina  malusii  (Audouin) : Osburn,  p.  433,  pi.  7,  fig.  56. 

1940  Fenestrulina  malusii  (Audouin) : Marcus,  p.  260,  text-fig.  133. 

holotype.  The  specimen1  figured  by  Savigny,  1826,  pi.  8,  fig.  82.  The  present 
identification  is  based  on  specimens  from  the  Mediterranean  in  the  Zoological  De- 
partment (e.g.  97.5.1.675,  Bracebridge  Wilson  Coll.,  from 
Capri) . 

diagnosis.  Encrusting  Fenestrulina  without  orna- 
mentation on  the  frontal  wall.  Distal  peristome  with 
four  spine-bases.  Ovicell  recumbent,  with  marginal 
areolae. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal  or  ovate,  arranged  alternately  in 
longitudinal  rows  or  irregularly  in  radiating  rows,  dis- 
tinctly separated  by  deep  furrows.  Orifice  semicircular, 
the  proximal  lip  straight  or  slightly  concave.  Peristome 
slightly  thickened  but  scarcely  raised,  the  distal  margin 
bearing  four  spine-bases.  Frontal  wall  convex,  the  surface 
m young  zooecia  perforated  by  stellate  tremopores,  often  (Audouin).  d.  36803.  Zooecia. 
confined  to  the  margins,  that  of  older  zooecia  traversed 

by  salient,  reticulate  walls  between  the  pores.  Ascopore  lunate,  usually  placed  on  a 
small  prominence  at  about  the  centre  of  the  zooecium. 

Ovicells  hyperstomial,  globular,  with  a narrow,  areolated  flange  at  the  junction 
with  the  surface  of  the  distal  zooecium. 

Avicularia  wanting. 

MEASUREMENTS 

Lz =0*48-0-55  mm.  lz =0*29-0*35  mm. 

hr=o*o6-o*o7  mm.  lr=o*io-o*i2  mm. 

remarks.  This  species,  which  is  cosmopolitan  at  the  present  day,  has  been  well 
described  and  figured  by  Hincks  (1880a,  p.  211,  pi.  28,  figs.  9-11).  There  is  no 
important  difference  in  the  fossils  except  that  the  Castlecliff  specimens  are  ornamented 
with  thick,  reticulated  ribs  on  the  frontal  wall.  This  is  of  a secondary  nature,  however, 
as  may  be  seen  in  a number  of  Recent  specimens  from  Auckland  and  Akaroa,  where 
the  young  zooecia  have  a smooth  frontal  wall  pierced  marginally  by  stellate  pores. 
The  outer  limit  of  the  pores  is  marked  by  a raised  line,  and  this  led  Busk  (1857,  P-  z72) 

1 Monsieur  E.  Buge  reports  (in  litt.)  that  there  is  no  trace  of  the  Savigny-Audouin  Collection  of 
Polyzoa  and  that  it  is  considered  lost. 


O 0.5  mm. 
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to  distinguish  the  New  Zealand  form  from  F.  malusii  as  a new  species,  which  he  called 
Lepralia  thyreophora.  I agree  with  Hincks  (18800,  p.  213)  that  the  differences  be- 
tween the  two  are  not  significant. 

A curious  feature  of  the  zooecia  of  the  Castlecliff  material  and  of  Recent  material 
from  near  Akaroa  is  the  appearance  of  a transverse  ridge  on  the  frontal  wall  between 
the  ascopore  and  the  orifice.  This  joins  with  a semicircular  ridge  on  its  proximal 
side  and  completely  encloses  the  ascopore. 

The  Weka  Pass  fossils  are  rather  worn  and  details  of  their  zooecial  frontal  walls 
and  pores  cannot  be  made  out  with  any  certainty.  They  appear  to  be  considerably 
smoother  than  the  Recent  specimens  from  New  Zealand  and  thus  more  closely 
approach  those  of  the  Northern  Hemisphere. 

In  the  specimens  examined,  both  Recent  and  fossil,  from  widely  separated 
localities,  there  was  no  evidence  of  the  prominent,  paired,  lateral  teeth  shown  on  the 
proximal  lip  of  the  orifice  of  a species  identified  as  F.  malusii  by  Levinsen  (1909,  pi.  15, 
fig.  yd). 

DISTRIBUTION 

Recent : Cosmopolitan. 

Fossil:  Pleistocene:  Japan  (Sakakura,  1935,  p.  24).  Pliocene:  Coralline  Crag, 
Great  Britain;  Italy  and  Spain.  Wanganui,  Castlecliffian  CU2a,  CU3  [Upper 
Pliocene]:  Castlecliff.  [Pliocene]:  Napier;  Petane.  [Miocene]:  North  and  South 
America  (Canu).  Balcombian  [Middle  Miocene]:  Muddy  Creek;  Balcombe  Bay, 
Victoria.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 

SPECIMENS 

D.  36803  (Fig.  194).  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  1 encrusting  specimen.  Collected 
by  C.  A.  Fleming. 

D.  36804  N.Z.G.S.  Loc.  4140,  Castlecliff  CU2a.  1 encrusting  specimen.  Collected  by  C.  A. 
Fleming. 

D.  32487  Napier.  1 encrusting  specimen.  Slide  labelled  “ Microporella  malusii  Aud.”  by  Jelly. 
Hincks  Collection. 

D.  1418  Petane.  1 encrusting  specimen.  Slide  labelled  “Microporella  Malusii”  by  Vine. 
Vine  Collection. 

D.  36805  Base  of  Uppermost  Mt  Brown  "E”  Limestone,  Junction  of  Weka  Creek  and  Weka 
Pass  Stream,  Waipara  S.D.  1 encrusting  specimen.  Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Napier.  1 encrusting  specimen.  Slide  labelled  “Microporella  Malusii”  by  Waters.  Waters  Col- 
lection, Manchester  Museum. 

Napier.  1 encrusting  specimen.  Slide  labelled  “Microporella  ciliata  Pall,  and  M.  Malusii”  [the 
latter  name  in  pencil]  by  Jelly.  Jelly  Collection,  Manchester  Museum. 

Petane.  1 encrusting  specimen.  Slide  labelled  “ Microporella  Malusii  Aud.”  by  Jelly.  Jelly 
Collection,  Manchester  Museum. 


Genus  CALLOPORINA  Neviani 

Calloporina  Neviani,  1895,  p.  234;  Neviani,  1896,  p.  107;  Canu  & Bassler,  1923,  p.  128;  Canu  & 
Lecointre,  1928,  p.  61;  Bassler,  1935,  p.  62. 

genotype  (by  monotypy).  Cellepora  decor ata  Reuss,  1848,  p.  89,  pi.  10,  fig.  25. 
Miocene,  Leithakalk  : Nussdorf,  near  Vienna,  Austria,  and  Eisenstadt,  Hungary. 
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diagnosis.  Frontal  wall  with  marginal,  costate  areolae  surmounted  by  sessile, 
acuminate  avicularia,  usually  paired,  sometimes  absent.  Orifice  highly  arched,  with 
paired,  lateral,  plate-like  teeth  on  the  proximal  margin.  Six  stout  oral  spines.  Asco- 
pore  variable  in  shape.  Ectooecium  areolated  and  occupying  a broad  band  round 
the  distal-lateral  margin  of  the  ovicell. 

remarks.  The  frontal  wall  of  this  genus  clearly  distinguishes  it  from  the  true 
Microporellidae  such  as  Microporella  and  Fenestrulina.  As  mentioned  earlier  (p.  219) 
it  shows  close  affinities  with  Chiastosella  Canu  & Bassler,  a schizoporellid  genus, 
especially  in  the  structure  of  the  ovicell  and  the  oral  spines  and  in  the  nature  of  the 
frontal  wall. 

1.  Calloporina  diadema  (MacGillivray)  var.  angustipora  (Hincks) 

Figs.  195,  196 

1885  Microporella  diadema  (MacGillivray)  forma  angustipora  Hincks,  p.  249,  pi.  8,  figs.  3,  3 a. 

1887a  Microporella  decorata  (Reuss)  var.  angustipora  (Hincks)  Waters,  p.  54. 

lectotype  (here  chosen).  88.1.26.5.  Recent:  Napier.  Specimen  encrusting 
lamellibranch.  Jelly  Collection. 

diagnosis.  Calloporina  with  a longitudinal,  slit-like  ascopore.  Frontal  wall  with 
deep,  radiating,  marginal  areolae.  Avicularia  raised,  sessile,  generally  paired.  Ovi- 
cells  hyperstomial  with  narrow,  areolated  ectooecium. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal,  arranged  quincuncially  in  longitudinal  rows,  distinctly 
separated  by  deep  furrows.  Orifice  semicircular,  the  proximal  lip  straight  or  slightly 
concave,  with  a pair  of  very  small  teeth,  one  on  each  side  near  the  proximal  angle. 
Peristome  thickened  but  not  raised,  bearing  six  stout,  tubulate  spine-bases  along  the 
distal-lateral  margin.  Frontal  wall  convex,  rising  to  a thickened,  semicircular  ridge 
at  the  centre,  the  ridge  concave  distally  and  enclosing  the  ascopore  on  three  sides. 
Deep,  radiating  marginal  areolae  present,  separated  by  costae.  Ascopore  a straight, 
longitudinal  slit  placed  at  a distance  from  the  orifice. 

Avicularia  generally  paired,  sometimes  one  only,  acuminate,  raised,  placed  near 
the  margins  at  the  level  of  the  ascopore,  the  rostra  directed  laterally  or  obliquely 
outwards. 

Ovicells  hyperstomial,  deeply  immersed  in  the  distal  zooecium,  the  ectooecium 
confined  to  the  periphery  and  forming  an  areolated,  horseshoe-shaped  band  running 
parallel  to  the  distal-lateral  edges  of  the  ovicell ; the  entooecium  smooth  and  finely 
perforate. 

Zooecial  walls  thick,  a pore-chamber  in  each  distal  half  of  the  lateral  wall  and  a 
large  chamber  in  the  distal  wall. 

MEASUREMENTS 

1^=0-40-0-48  mm.  lz=0'30-o*36  mm. 

hr = 0-06-0-07  mm.  lr= 0*08-0*09  mm- 

remarks.  Comparison  with  the  extensive  series  of  specimens  of  C.  diadema 
MacGillivray  sp.  (1869,  p.  133)  from  Port  Phillip  Heads,  Victoria,  in  the  Zoological 
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Department,  shows  that  var.  angustipora  differs  in  having  a longitudinal  ascopore 
enclosed  in  a semicircular,  frontal  ridge,  a much  less  prominent  but  characteristically 
perforated  and  immersed  ovicell,  similar  to  that  seen  in  the  genus  Chiastosella,  and 
much  stronger  areolations  along  the  zooecial  margins. 

The  Castlecliff  specimens  are  in  an  excellent  state  of  preservation,  and  show  the 
details  of  structure  much  more  clearly  than  the  non-ovicelled  specimen  here  chosen 
as  the  lectotype  of  the  variety.  This  latter,  however,  is  almost  certainly  one  of 
Hincks’s  specimens,  if  not  the  only  one,  on  which  he  based  the  variety. 

A broken  ovicell  in  specimen  D.  36814  shows  that  the  bases  of  the  central  pair  of 
spines  are  present  on  the  lower  lip  of  the  orifice  of  the  ovicell,  i.e.  in  the  position 

195  196 


O 0.5  mm. 


Figs.  195,  196.  Calloporina  diadema  (MacGillivray)  var.  angustipora  (Hincks). 
Fig.  195.  D.  36815.  Non-ovicelled  zooecia. 

Fig.  196.  D.  36814.  Ovicelled  zooecium. 


normally  occupied  by  them  in  non-ovicelled  zooecia  (cf.  Hippomenella  vellicata 
Hutton  sp.  on  p.  280). 

The  fossil  specimen  from  Napier  (D.  36001)  is  very  heavily  calcified,  converting 
the  frontal  ridge  proximally  into  a large  umbo. 

DISTRIBUTION 

Recent:  Napier;  Wanganui  (Hamilton,  1898,  p.  195). 

Fossil:  Hawera,  Rapanui  Formation  [Late  Pleistocene]:  Waipipi.  Wanganui, 
Castlecliffian  CU2a,  CU2c  [Upper  Pliocene] : Castlecliff.  [Pliocene]:  Napier;  Petane; 
Waipukurau  Gorge. 


SPECIMENS 

D.  36977  N.Z.G.S.  Loc.  4174,  Waipipi.  1 encrusting  specimen.  Collected  by  C.  A.  Fleming. 

D.  36814  (Fig.  196).  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2c.  1 encrusting  specimen.  Collected 
by  C.  A.  Fleming. 

D.  36815  (Fig.  195).  N.Z.G.S.  Loc.  4140,  Castlecliff  CU2a.  1 encrusting  specimen.  Collected 
by  C.  A.  Fleming. 

D.  36001  Napier.  1 encrusting  specimen.  Slide  labelled  “ Microporella  diadema  McG.”  and 
on  reverse  “diadema  form  angustipora  Hks.”  by  Jelly.  Hincks  Collection. 

D.  32516  Waipukurau  Gorge.  1 specimen  encrusting  Ostrea.  Slide  labelled  “Microporella 
decorata  Rss.  var.  angustipora  H.”  by  Jelly.  Hincks  Collection. 

D.  36816  Waipukurau  Gorge.  1 encrusting  specimen.  Hincks  Collection. 

D.  36817  Petane.  1 encrusting  specimen.  Blake  Collection. 
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OTHER  MATERIAL 

Petane.  1 encrusting  specimen.  Slide  labelled  “ Microporella  decorata  Rss.  ( diadema ) var.  angusti- 
pora”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “ Microporella  decorata  Rss.  var.  angustipora 
H.”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “ M.  decorata  Rss.  var.  angustipora  H.”  by 
Jelly.  Jelly  Collection,  Manchester  Museum. 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Microporella  decorata  Rss.  var.  angustipora’’ 
by  Waters.  Jelly  Collection,  Manchester  Museum. 

“Recent  Tertiary,  New  Zealand.”  1 encrusting  specimen.  Slide  labelled  “Microporella  diadema 
McG.”  by  Jelly.  J.  W.  Gregory  Collection,  Museum  of  Zoology,  Cambridge. 


198 


2.  Calloporina  napierensis J sp.  nov. 

Figs.  197,  198 

1887a  Cribrilina  radiata  (Moll)  var.  endlicheri  (Reuss)  Waters,  p.  53  {non  Cellepora  endlicheri 
Reuss,  1848,  p.  82,  pi.  9,  fig.  27). 

1898  Cribrilina  radiata  (Moll)  var.  endlicheri  (Reuss) : Hamilton,  p.  198. 

holotype.  D.  32497.  [Pliocene] : Napier  Harbour.  Specimen  encrusting 

lamellibranch.  Slide  labelled  “ Cribrilina  radiata  Moll  var.  Endlicheri  Rss.”  by  Jelly. 
Hincks  Collection. 

diagnosis.  Calloporina  with  a tube-like 
ascopore  placed  close  to  the  proximal  lip  of  the 
orifice  and  enclosed  proximally  in  an  urceolate 
collar.  Ovicell  large,  globular,  with  small 
marginal  areolations.  Avicularia  wanting. 

description.  Zoarium  encrusting. 

Zooecia  ovate  or  hexagonal,  arranged  quin- 
cuncially  in  longitudinal,  diverging  rows, 
distinctly  separated  by  deep  furrows.  Orifice 
semicircular,  entire.  Peristome  thickened  and 
raised,  traversed  distally  by  a groove  parallel 
to  the  margin  of  the  orifice,  bearing  six  or 
seven  small  spine-bases.  Ascopore  circular, 
raised  and  tube-like,  placed  close  to  the  proximal 
lip  of  the  orifice  and  enclosed  proximally  by  an 
urceolate  lip  or  collar  on  the  frontal  wall. 

Frontal  wall  convex,  ornamented  with  coarse,  radiating  ribs. 

Avicularia  not  seen. 

Ovicells  hyperstomial,  large,  globular,  with  small,  radiating  areolae  along  the 
distal  margin  of  the  ectooecium,  the  latter  confined  to  the  margins  of  the  ovicell,  the 
orifice  of  the  ovicell  closed  by  the  zooecial  operculum. 


0.5 


mm. 


Figs.  197,  198.  Calloporina  napierensis,  sp. 
nov.  Holotype,  D.  32497. 

Fig.  197.  Ovicelled  zooecium. 

Fig.  198.  Non-ovicelled  zooecium. 


MEASUREMENTS 

Lz =0*50-0-55  mm. 
hr— 0*05-0*06  mm. 


lz =0*33-0*38  mm. 
lr  = o*n-o*i3  mm. 


1 With  reference  to  its  occurrence  at  Napier. 
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remarks.  The  specimens  are  not  particularly  well  preserved,  many  of  the 
features  being  masked  by  deposit.  The  species  has  been  placed  in  Calloporina  with 
some  hesitation  on  account  of  the  absence  of  frontal  avicularia. 

Waters  (1887a,  p.  53)  considered  the  Napier  fossils  very  similar  to  Cellepora  end- 
licheri  Reuss  (1848,  p.  82,  pi.  9,  fig.  27),  the  type  of  the  Cribrimorph  genus  Colletosia. 
This  identification  seems  superficially  correct  when  comparison  is  made  with  specimens 
of  a species  closely  allied  to  C.  endlicheri,  namely,  Lepralia  innominata  Couch  (1844, 
p.  1 14,  pi.  22,  fig.  4)  (see  Harmer,  1926,  p.  475),  but  the  tube-like  ascopore  of  the 
Napier  fossils  appears  to  be  structurally  different  from  the  simple,  triangular,  frontal 
pore  of  L.  innominata,  which,  as  pointed  out  by  Harmer  (1926,  p.  475),  indicates 
unfused  portions  of  the  costulae.  On  the  other  hand  it  is  of  interest  to  note  that 
Harmer  (1902,  p.  328)  came  to  the  conclusion  that  Cribrilina  radiata  Moll.  sp.  (1803, 
p.  63,  pi.  4,  figs.  17A-I),  a species  also  closely  related  to  Colletosia  endlicheri,  had 
affinities  with  the  Microporellidae. 

Another  important  point  of  resemblance  between  the  Napier  fossils  and  species 
of  Calloporina,  which  distinguishes  them  from  species  of  Colletosia,  is  the  globular 
ovicell  with  a perforate,  marginal  ectooecium.  The  ovicelled  zooecia  of  C.  napierensis 
appear  to  have  a slightly  more  urceolate  frontal  lip  or  collar  than  that  of  the  non- 
ovicelled  zooecia.  The  groove  along  the  distal  peristome  is  often  very  marked  and 
gives  the  orifice  a striking  appearance. 

C.  napierensis  is  similar  in  many  ways  to  C.  diadema  (MacGillivray)  var.  canali- 
culata  MacGillivray  var.  (1860a,  p.  98,  pi.  1,  figs.  3,  3a,  3&1),  from  Port  Phillip  Heads, 
which  also  has  the  tube-like  ascopore  enclosed  by  the  urceolate  frontal  lip  (cf. 
88. 1 1. 14. 95,  Bracebridge  Wilson  Coll.).  This  variety,  however,  possesses  single  or 
paired,  frontal  avicularia  so  typical  of  Calloporina. 

Hamilton  (1898,  p.  198)  recorded  this  species  [as  Cribrilina  radiata  (Moll)  var. 
endlicheri  Reuss  var.]  living  in  New  Zealand  waters,  but  it  must  be  noted  that  he 
placed  it  in  his  list  of  Tertiary  species  and  not  in  the  preceding  list  of  Recent  species. 

DISTRIBUTION 

? Recent : New  Zealand  (Hamilton). 

Fossil : [Pliocene]  : Napier  Harbour  ; Waipukurau  Gorge 

SPECIMEN 

D.  32497  (Figs.  197,  198).  Holotype  (see  above;. 

OTHER  MATERIAL 

Paratype.  Napier  Harbour.  1 encrusting  specimen.  Slide  labelled  “Cribrilina  radiata  var.  End- 
licheri Rss.  Ovicell”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Paratype.  Napier  Harbour.  1 encrusting  specimen.  Slide  labelled  “Cribrilina  radiata  v.  scripta” 
and  on  another  label  “var.  Endlicheri’’  by  Waters.  Waters  Collection,  Manchester  Museum. 

Paratype.  Near  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ Cribrilina  radiata  var. 
Endlicheri’  ’ by  Jelly.  Jelly  Collection,  Manchester  Museum. 

1 MacGillivray ’s  figures  of  this  Polyzoan  are  drawn  upside  down. 
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Family  HIPPOPORINIDAE 

Group  Hippoporae  Canu  & Bassler,  1917,  p.  41. 

Sub-family  Hippoporininae  Bassler,  1935,  p.  33. 

diagnosis.  The  zooecial  operculum  is  divided  into  two  sub-equal  parts  by  means 
of  a pair  of  lateral  condyles. 

Genus  HIPPOPORINA  Neviani 

Hippoporina  Neviani,  1895,  p.  109;  Neviani,  1896,  p.  107;  Canu,  1908,  p.  285 ; Canu  & Bassler, 
1920,  p.  374  {pars)]  Bassler,  1935,  p.  128  {pars)]  Osburn,  1940,  p.  428. 

? Hippodiplosia  auctt. 

Monoporella  Waters,  1887a,  pp.  49-50  {pars). 

genolectotype  (chosen  by  Waters,  1918,  p.  98).  Cellepora  pertusa  Esper,  1796, 
p.  149,  pi.  10,  figs.  1,  2.  Recent  : Mediterranean. 

diagnosis.  Ascophora  with  the  zooecial  operculum  divided  into  a large,  sub- 
circular  anter  and  a small,  elliptical  poster,  separated  by  a pair  of  strong  lateral 
condyles.  Frontal  wall  perforated  by  tremopores.  Ovicells  hyperstomial,  globular. 

remarks.  Neviani  introduced  this  genus  in  Part  I of  his  1895  work  with  five 
genosyntypes  and  there  has  since  been  much  confusion  as  to  the  selection  of  the  type. 
Dr  Hastings  has,  however,  pointed  out  to  me  that  Waters  (1918,  p.  98)  made  a valid 
selection  of  one  of  these,  namely,  Cellepora  pertusa  Esper.  There  is  no  justification 
for  the  selection  of  Hippoporina  integra  Neviani  by  Canu  (1917,  p.  144)  or  of  Lepralia 
porcellana  Busk  by  Canu  & Bassler  (1920,  p.  374),  as  neither  of  these  species  is  amongst 
the  original  genosyntypes. 

Most  modern  workers  have  regarded  H.  pertusa  (Esper)  as  congeneric  with  Hippo- 
diplosia verrucosa  Canu  (1916,  p.  328,  pi.  3,  figs.  11-14),  the  species  selected  as  the  type 
of  Hippodiplosia  Canu  by  Hastings  (1930,  p.  724).  If  this  is  so,  then  Hippodiplosia 
must  be  suppressed  in  favour  of  Neviani’s  name. 


1 . Hippoporina  pertusa  (Esper) 

Fig.  199 

Synonymy  for  Australian  and  New  Zealand  area  only: 

1796  Cellepora  pertusa  Esper,  p.  149,  pi.  10,  figs.  1,  2. 

1854  Lepralia  pertusa  (Esper) : Busk,  p.  80,  pi.  78,  fig.  3 {non  figs.  1,  2 =Hemeschara  sanguinea 
Norman,  1868,  p.  222,  pi.  7,  figs.  9-11);  pi.  79,  figs.  1,  2. 

?i873  Lepralia  pertusa  (Esper):  Hutton,  p.  98. 

1883  Lepralia  pertusa  (Esper) : Waters,  p.  437. 

? 1887a  Lepralia  pertusa  (Esper):  Waters,  p.  61. 

1895  Lepralia  pertusa  (Esper) : MacGillivray,  p.  72,  pi.  10,  fig.  8. 

1898  Lepralia  pertusa  (Esper) : Hamilton,  p.  198. 

19046  Lepralia  pertusa  (Esper):  Maplestone,  p.  205. 

type.  Possibly  at  Erlangen  (see  Sherborn,  1940,  p.  51).  The  present  identifi- 
cation is  based  on  two  Recent  specimens  from  the  Bay  of  Suez  (99.7.1. 1455,  1711, 
Busk  Collection). 
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diagnosis.  Encrusting  Hippoporina  with  a shallow  poster  separated  by  fairly 
prominent  condyles  from  the  anter.  Sub-oral  umbo  often  present,  bearing  a small, 
rounded  avicularium.  Orifice  with  a flattened  border. 
description.  Zoarium  encrusting. 

Zooecia  hexagonal,  arranged  quincuncially  in  longitudinal  rows,  distinctly 
separated  by  shallow  furrows.  Orifice  semicircular  distally,  strongly  contracted 
proximally  to  form  a shallow,  concave  poster,  the  lateral  condyles  prominent.  Peri- 
stome thickened  and  slightly  raised  ; no  oral  spines.  Frontal  wall  convex,  coarsely 
perforate,  raised  longitudinally  into  a prominent  sub-oral  umbo. 

Avicularia  small,  rounded,  often  surmounting  the  sub-oral  umbo,  the  rostrum 
directed  transversely. 

Ovicells  not  seen. 


MEASUREMENTS 

Lz =0-50-0-55  mm. 
hr  = o-io-o-n  mm. 


12  = 0-35-0-40  mm. 
lr =0-13-0-15  mm. 


remarks.  The  species  from  New  Zealand  named  Lepralia  cincta  by  Hincks  (1885, 
254,  pi.  8,  figs.  6,  6a)  is  clearly  distinguished  in  Recent  specimens  from  H.  pertusa 

by  its  black  or  purple  colour.  It  is,  however,  closely 
related  anatomically  to  the  latter  and  must  be 
considered  a Hippoporina  and  not  a Schizoporella 
as  stated  by  Hincks  (1892a,  p.  155). 

There  is  naturally  no  colour  difference  to  be  noted 
in  the  fossils  and  they  are  distinguished  from  H.  cincta 
by  their  shallower  poster  and  the  flattened  rim  round 
the  orifice.  The  Weka  Pass  specimens  correspond  in 
a remarkable  way  with  Recent  specimens  of  H.  pertusa 
from  the  British  Isles. 

The  fossil  from  Muddy  Creek,  Victoria,  recorded  by 
Waters  (1883,  p.  437),  is  preserved  on  Slide  D.  32890 
(Bracebridge  Wilson  Coll.).  The  sub-oral  umbo  is 
very  prominent  and  there  are  numerous  remains  of 
globular  hyperstomial  ovicells.  The  material  from 
Napier  recorded  by  Waters  (1887a,  p.  61)  cannot  be 
traced  but  possibly  belongs  to  H.  cincta  (Hincks) , since  the  original  specimens  of  the 
latter  species  came  from  that  locality. 

There  is  a specimen  in  the  Jelly  Collection  at  the  Manchester  Museum  labelled  by 
Waters  “Probably  Lepralia  pertusa.  New  Zealand  fossil.”  Though  it  is  extremely 
worn,  it  appears  to  have  close  affinities  with  the  species  called  Lepralia  imbellis  Busk 
by  Waters  (see  p.  382).  It  is  certainly  neither  H.  pertusa  nor  H.  cincta. 
DISTRIBUTION 

Recent : Arctic  ; North  Atlantic  ; Eastern  Mediterranean  ; Gulf  of  Mexico  ; 
S.E.  Pacific  ; Australia  ; ? New  Zealand. 

Fossil:  Pleistocene:  Japan  (Sakakura).  [Pliocene]:  ? Napier  (Waters)  ; Italy 


Fig.  199. 
(Esper).  D 


Hippoporina  pertusa 
36770.  Two  zooecia. 
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and  Sardinia  (Waters).  Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass.  Bal- 
combian  [Middle  Miocene] : Muddy  Creek,  Victoria. 

SPECIMEN 

D.  36770  (Fig.  199)  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek 
and  Weka  Pass  Stream,  Waipara  S.D.  1 encrusting  specimen.  Sent  by  B.  H. 
Mason. 


2.  Hippoporina  oricelata,1  sp.  nov. 

Figs.  200,  201A,  B 

holotype.  D.  36771.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Vincularian  fragment, 
3-5  x 2 mm.  Sent  by  B.  H.  Mason. 

diagnosis.  Vincularian  Hippoporina  with  the  primary  orifice  deeply  set  and 
obscured  by  growth  of  the  frontal  wall  across  the  secondary  orifice.  Ovicell  probably 
entozooecial,  immersed,  very  large.  Avicularia  probably  wanting. 

description.  Zoarium  free,  erect,  cylindrical,  vincularian. 

Zooecia  large,  rounded-hexagonal,  arranged  quincuncially  in  longitudinal  rows, 
not  distinctly  separated,  10-serial.  Primary  orifice  at  the  base  of  a deep  peristomie, 
its  proximal  portion  obscured  by  growth  of  the  frontal  wall,  the  anter  circular,  the 
poster  short,  with  a wide,  straight  or  slightly  concave  proximal  lip,  the  two  parts 
separated  by  a pair  of  strong  lateral  condyles  directed  proximally.  Secondary  orifice 
subcircular  distally,  the  proximal  portion  contracted  by  means  of  a pair  of  plates 
formed  by  lateral  growth  of  the  frontal  wall  from  each  side.  Vestibular  arch  very 
prominent.  Peristome  thickened  but  scarcely  raised  ; no  oral  spines.  Frontal  wall 
perforated  entirely  with  large,  reticulate  tremopores,  its  convexity  corresponding  to 
that  of  the  surface  of  the  zoarium. 

Avicularia  not  seen. 

Ovicells  very  large,  probably  entozooecial,  coarsely  perforate,  somewhat  immersed 
in  the  distal  zooecium,  the  orifice  of  the  ovicelled  zooecia  markedly  larger  than  that 
of  the  non-ovicelled  zooecia. 

MEASUREMENTS 

Lz=o-8o-o-90  mm.  lz  = o-45-o-5o  mm. 

Secondary  hr  = o-23-o-25  mm.  lr=o-20-o-22  mm. 

Ovicelled  zooecia  hr  = o-25-o-26  mm.  lr=o-28-o-29  mm. 

Diameter  of  ovicell =0-75  mm. 

Diameter  of  ramus  = 1-7  mm. 

remarks.  The  generic  affinities  of  this  species  are  only  revealed  by  removing 
the  frontal  wall  from  the  vicinity  of  the  orifice,  for  the  secondary  orifice,  restricted  by 
the  lateral  growth  of  the  frontal  wall,  is  distinctly  schizoporellid  in  appearance 
(Fig.  201B).  The  primary  orifice  thus  exposed  is  unmistakably  hippoporine  in 
shape  (Fig.  201  A),  and  the  presence  of  a globose,  punctate  ovicell  lends  support  to 

1 Lat.,  os,  "a  mouth,”  and  celare,  “to  conceal,”  referring  to  the  obscured  primary  orifice. 
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this  identification.  The  ovicell  is  remarkable  for  its  size,  for  it  extends  over  the 
frontal  wall  of  the  distal  zooecium  as  far  as  the  proximal  lip  of  the  orifice  of  the 
latter  and  laterally  encroaches  on  the  orifices  of  the  adjacent,  distal-lateral 

200  201 


B 


1 1 1 1 1 1 1 1 1 1 1 

O I 2mm.  O 0.25mm. 

Figs.  200,  201.  Hippoporina  oricelata,  sp.  nov.  Holotype,  D.  36771. 

Fig.  200.  Portion  of  ramus  showing  arrangement  of  zooecia  and  size  of  ovicells. 

Fig.  20X.  A.  Primary  orifice  after  removal  of  frontal  wall.  B.  Secondary  orifice  with  frontal  wall 
complete. 


zooecia.  It  is  not  clear  from  the  fossils  whether  the  ovicell  chamber  is  covered  by  an 
extension  of  the  frontal  walls  of  the  adjacent  zooecia,  but  this  seems  likely.  The 
proximal  part  of  the  peristome  is  sometimes  raised  into  a very  small  lip. 
distribution.  Landon,  Whaingaroan  [Lower  Oligocene]  : Oamaru. 

SPECIMEN 

D.  36771  (Figs.  200,  201A,  B).  Holotype  (see  above). 

OTHER  MATERIAL 
1 paratype  in  the  N.Z.G.S.  Museum. 


3.  Hippoporina  bur  ling  toniensis  (Waters) 

Fig.  202 

1882a  Lepralia  burlingtoniensis  (in  Vinculariae  forma)  Waters,  p.  270,  pi.  7,  fig.  6. 

1895  Lepralia  filiformis  (Waters)  MacGillivray,  p.  75,  pi.  10,  fig.  28  ( non  Schizoporella  filiformis 
Waters,  1882a,  p.  274,  pi.  7,  fig.  12). 

Non  1901  Lepralia  burlingtoniensis  Waters:  Maplestone,  p.  208,  pi.  35,  fig.  11. 

lectotype  (here  chosen).  D.  32987.  (?  Balcombian  [Middle  Miocene])  : Mt 

Gambier,  South  Australia.  Vincularian  specimen.  Tenison-Woods  Collection.1 

1 This  slide  contains  four  specimens,  one  of  which,  the  longest,  is  moderately  well-preserved  and  is 
almost  certainly  the  one  figured  by  Waters,  1882a,  pi.  7,  fig.  6.  This  has  been  chosen  as  the  type.  There 
is  some  slight  doubt  as  to  the  identity  of  the  other  specimens,  which  have  been  re-numbered  D.  37029- 
37031.  Blake  (1902,  p.  74)  selected  the  slide  as  a whole  (Geological  Society  No.  R.  14285)  as  the  type  of 
the  species,  so  that  I have  merely  established  the  type  more  rigidly. 
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diagnosis.  Free,  vincularian,  erect  Hippoporina  with  an  elongate-elliptical 
orifice  provided  with  small,  paired,  proximal  condyles.  Frontal  wall  flattened  and 
depressed,  evenly  perforate,  with  a pair  of  slits  at  the  proximal  extremity. 

description.  Zoarium  free,  erect,  cylindrical,  vincularian,  dichotomously 
branching. 

Zooecia  hexagonal,  arranged  quincuncially  in  longitudinal  rows,  6-serial,  distinctly 
separated  by  a salient  thread.  Orifice  elongate-ovate  or  elliptical,  placed  in  the 
extreme  distal  portion  of  the  zooecium,  narrowed  proximally,  with  a pair  of  small, 
proximally-directed  condyles  near  the  proximal  margin.  Peristome  slightly  thickened 
and  raised,  without  oral  spines.  Frontal  wall  flattened  or  slightly  convex,  perforated 
by  numerous,  small  pores,  its  proximal  end  depressed  and  pierced  by  a pair  of  longi- 
tudinal, slit-like  pores. 

No  avicularia  or  ovicells  seen. 

MEASUREMENTS 

Lz =0-80-0-85  mm-  lz 

hr =0-14-0-16  mm.  lr 

Width  of  ramus =0-50-0-55  mm. 

remarks.  The  rami  of  the  Tarakohe  Quarry  fossils  are  more  slender  than  those 
of  the  material  from  Mt  Gambier  (0-75-0-80  mm.  in  width),  but  otherwise  the  speci- 
mens agree  closely.  The  orifice  of  the  lectotype 
does  not  appear  to  be  constricted  proximally,  but, 
although  preservation  is  not  very  good,  there  are 
distinct  traces  of  proximal  condyles  in  the  orifice. 

That  the  orifice  is  in  reality  hippoporine  is  indicated 
by  a well-preserved  specimen  from  the  Janjukian 
[Lower  Miocene]  beds  of  Bairnsdale,  Victoria 
(D.  34761,  Canu  & Bassler  Coll.),  which  shows 
minute  lateral  condyles  near  the  proximal  lip.  It 
also  clearly  shows  the  proximal  slits  in  the  frontal 
wall,  the  function  of  which  is  not  understood. 

The  species  is  distinguished  from  “ Schizoporella” 
filiformis  Waters  (see  p.  241)  by  its  salient,  dividing 
walls  or  salient  thread,  the  shape  of  the  orifice,  and 
the  proximal  frontal  slits.  It  is  evident  from  Mac- 
Gillivray’s  description  (1895,  p.  75)  of  what  he  took 
to  be  “ S.”  filiformis  Waters  that  he  had  the  present 
species  before  him. 

It  is  also  quite  clear  from  Maplestone’s  description 
and  figure  (1901,  p.  208,  pi.  35,  fig.  11)  that  he  did 
not  possess  H.  burlingtoniensis  but  a Schizoporellid 
species  probably  identical  with  or  closely  related  to  S.  orbiculifera  Canu  & Bassler 
(1935,  p.  28,  pi.  6,  fig.  9),  a species  from  the  Janjukian  [Lower  Miocene]  of  Anticline 
Creek,  Dartmoor,  Victoria. 


Fig.  202.  Hippoporina  burlingtonien- 
sis (Waters).  D.  36772.  Portion 
of  ramus  showing  the  depressed 
frontal  wall  and  the  paired  pores 
at  the  proximal  end  of  each 
zooecium. 


=0-33-0-35  mm. 
=0-09-0-11  mm. 


272 


TERTIARY  CHEILOSTOMATA  OF  NEW  ZEALAND 


Crespin  (1943,  p.  90)  records  this  species  as  Schizoporella  burlingtonensis  [sic] 
(Waters)  from  the  Anglesean  [Lower  Miocene]  right  through  to  the  Kalimnan  [Lower 
Pliocene]  of  Victoria.  This  requires  further  investigation,  especially  as  she  has 
changed  the  generic  designation  of  the  species. 

distribution.  Balcombian  [Middle  Miocene] : Balcombe  Bay,  Victoria.  (?  Bal- 
combian  [Middle  Miocene])  : Mt  Gambier,  South  Australia.  Janjukian  [Lower 
Miocene]  : Bairnsdale  ; Aldinga,  Victoria.  Pareora,  Otaian  [Middle  Oligocene]  : 
Tarakohe  Quarry. 

SPECIMENS 

D.  36772  (Fig.  202),  D.  36773  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry, 
Waitapu  S.D.  2 vincularian  specimens.  Sent  by  B.  H.  Mason. 


4.  Hippoporina  ? waipukurensis  (Waters) 

Figs.  203,  204 

1887a  Monoporella  waipukurensis  Waters,  p.  50,  pi.  6,  fig.  11. 

Non  1929  Monoporella  (?)  waipukurensis  Waters  Canu  & Bassler,  p.  158,  pi.  38,  figs.  6-8;  text- 
figs.  40A-C. 

1949  Monoporella  waipukurensis  Waters:  Uttley,  p.  172. 

lectotype  (here  chosen).  D.  32522.  [Pliocene] : Waipukurau  Gorge.  Specimen 
encrusting  a polyzoan.  Slide  labelled  “Monoporella  waipukurensis  on  Heteropa  [sic]  ” 
by  Jelly.  Hincks  Collection. 

diagnosis.  Encrusting  Ascophora  with  the  orifice  divided  into  a large,  rounded 
anter  and  a shallow,  broad  poster  by  a pair  of  minute  lateral  condyles.  A rounded, 
sub-oral  mucro  present.  Rare,  spatulate,  marginal  avicularia.  Ovicells  hyperstomial, 
globular,  the  secondary  orifice  of  ovicelled  zooecia  narrow  and  crescentic  in  shape. 

description.  Zoarium  encrusting. 

Zooecia  oblong,  arranged  in  longitudinal  rows,  distinctly  separated  by  broad, 
shallow  furrows.  Orifice  semicircular,  with  a pair  of  very  small  lateral  condyles  near 
the  convex,  proximal  margin  separating  off  a broad,  shallow  poster.  Peristome  slightly 
thickened  and  raised,  especially  proximally,  where  the  frontal  surface  rises  into  a 
distinct,  rounded  mucro.  No  oral  spines.  Frontal  wall  convex,  finely  perforate. 

Avicularia  rare,  single,  placed  on  the  edge  of  the  zooecium  and  crossing  the 
dividing  furrow,  the  broad,  oblique,  spatulate  rostrum  directed  distally  outwards. 

Ovicells  hyperstomial,  large,  globular,  coarsely  granular  and  ornamented  with 
fine,  radiating  striae,  the  upper  lip  of  fhe  orifice  thickened  and  everted,  the  frontal 
surface  of  the  ovicelled  zooecia  with  a very  strong,  sub-oral  umbo. 

MEASUREMENTS 

Lz =0-43-0*52  mm.  lz =0-35-0-40  mm. 

hr  = o-o6-o-07  mm.  lr  = o-io-o-i2  mm. 

Ovicell  L =0-43-0-48  mm.  1 =0-35-0-40  mm. 

remarks.  Neither  the  lectotype  nor  the  labelled  specimen  from  Napier  in  the 
Waters  Collection  at  the  Manchester  Museum  is  the  one  figured  by  Waters,  for  there 
are  no  ovicells  present.  Details  of  these,  however,  have  been  obtained  from  a speci- 
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men  (D.  36986)  from  Waipukurau  Gorge,  which  was  found  amongst  some  unsorted 
material  in  the  Hincks  Collection. 

Waters  did  not  record  the  frontal  avicularia,  which  are  present  on  all  three  speci- 
mens examined,  nor  did  he  mention  the  oral  condyles,  which  are  admittedly  very 
small  and  difficult  to  discern  in  zooecia  at  all  encrusted  with  deposit.  However,  I 
am  still  in  some  doubt  as  to  whether  this  species  has  a truly  hippoporine  orifice,  and 
the  final  decision  will  have  to  await  better  material.  The  species  certainly  does  not 
belong  to  Monoporella  Hincks,  an  Anascan  genus  defined  accurately  by  Harmer 
(1926,  p.  310),  for  it  does  not  possess  any  frontal  opesiulae  or  a depressed  frontal  wall. 

The  primary  orifice  of  the  ovicelled  zooecia  is  very  much  larger  (hr  = o,i4-o-i6  mm.; 
lr  = o-i5-o-i7  mm.)  than  the  orifice  of  the  non-ovicelled  zooecia,  but  the  ovicell 
extends  proximally  so  as  to  leave  a narrow,  slit-like  secondary  orifice  between  the 
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Figs.  203,  204.  Hippoporina  ? waipukurensis  (Waters). 


Fig.  203.  D.  36986.  Zooecia  and  ovicells.  Note  the  difference  in  shape  between  the  orifices  of  the 
ovicelled  and  non-ovicelled  zooecia.  A lateral  avicularium  appears  on  the  lower  right-hand  zooecium. 
Fig.  204.  Lectotype,  D.  32522.  Non-ovicelled  zooecia  and  an  avicularium. 

proximal  end  of  the  ovicell  and  the  large  sub-oral  umbo  which  ornaments  the  ovicelled 
zooecia  (Fig.  203).  The  ovicell  normally  extends  right  to  the  orifice  of  the  distal 
zooecium,  so  that,  where  there  are  two  successive,  ovicelled  zooecia,  the  umbo  of  the 
distal  zooecium  is  covered  by  the  ovicell  of  its  proximal  neighbour. 

A specimen  (31.12.30.59,  Canu  & Bassler  Coll.)  of  the  bilamellar  species  from 
Station  4807,  Cape  Tsiuka,  Japan,  which  Canu  & Bassler  (1929,  p.  158)  somewhat 
doubtfully  identified  with  Waters’s  species,  is  distinguished  in  the  non-ovicelled 
zooecia  by  its  larger  orifice  of  different  shape  (hr  = o-i4-o-i5  mm. ; lr=o-i7-o-i9  mm.), 
with  the  poster  markedly  narrower  transversely  than  the  anter,  and  by  having  a 
coarsely  perforate  frontal  wall.  The  oral  condyles  are  clearly  marked  and  I have  no 
doubt  that  it  is  a true  Hippoporina  closely  related  to  H.  pertusa  (Esper). 

distribution.  [Pliocene]  : Napier  ; Waipukurau  Gorge  ; Trig.  Station,  Petane 
(Waters). 

SPECIMENS 

D.  32522  (Fig.  204).  Lectotype  (see  above). 

D.  36986  (Fig.  203).  Waipukurau  Gorge.  1 specimen  encrusting  Ostrea.  Hincks  Collection. 

18 
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OTHER  MATERIAL 

Napier,  i encrusting  specimen  (Poriginal  syntype).  Slide  labelled  “ Monoporella  waipukurensis ” 
by  Waters.  Waters  Collection,  Manchester  Museum. 


Genus  CRYPTOSULA  Canu  & Bassler 

Crypiosula  Canu  & Bassler,  1925,  p.  32;  Canu  & Bassler,  1929,  p.  325 ; Bassler,  1935,  p.  85 ; Marcus, 
1940,  p.  252. 

genotype  (by  original  designation).  Eschar  a pallasiana  Moll,  1803,  p.  57,  pi.  3, 
figs.  13A,  13B.  Recent  : Mediterranean. 

diagnosis.  Hippoporinidae  with  internal  ovisacs.  Frontal  wall  densely  per- 
forate. Orifice  sub-rectangular,  the  peristome  thickened  and  raised.  A sub-oral 
avicularium  sometimes  present. 

Cryptosula pallasiana  (Moll) 

Fig.  205 

1803  Eschara  pallasiana  Moll,  p.  57,  pi.  3,  figs.  13A,  13B. 

1898  Lepralia  pallasiana  (Moll) : Hamilton,  p.  195. 

1940  Cryptosula  pallasiana  (Moll) : Marcus,  p.  253,  text-fig.  130. 

1942  Cryptosula  pallasiana  (Moll):  Marcus,  p.  58,  pi.  1,  fig.  1 ( cum  syn.). 

type.  Whereabouts  unknown.  The  present  identification  is  based  on  a Recent 
specimen  from  Naples  (79.4.25.26,  Waters  Coll.). 

remarks.  The  specimen  from  Napier  agrees  closely  with  the  Mediterranean 
specimen  mentioned  above  and  with  the  description  of  Moll’s  species  given  by  Hincks 
(1880a,  p.  297).  As  shown  by  Canu  & Bassler  (1925,  p.  32)  this  is  a different  species 
from  that  described  in  the  same  year  by  Hincks  from  Madeira  (18806,  p.  70),  which 
possesses  an  ovicell  and  not  an  internal  ovisac.  Neviani  (1939,  p.  54)  did  not  con- 
sider this  a sufficient  reason  for  separating  two  distinct  genera  and  preferred  to  place 
both  species  mentioned  above  in  Hippoporina.  However,  as  that  genus  is  based  on 
Cellepora  pertusa  Esper  (see  p.  267),  the  present  species  cannot  be  placed  in  it. 

Though  the  present  specimen  was  in  the  Vine  Collection  with  others  from  the 
“ Recent  Tertiary  ” of  Napier,  it  still  possesses  chitinous  opercula  and  is  more  probably 
of  Recent  origin.  It  does  not  possess  any  sub-oral  avicularia,  though  these  have 
been  found  on  a Recent  specimen  encrusting  a basalt  pebble  from  Green  Point, 
Akaroa  Harbour,  New  Zealand. 

DISTRIBUTION 

Recent : Northern  Hemisphere  ; Port  Phillip,  Victoria  ; New  Zealand. 

Fossil:  Pliocene  : Coralline  Crag,  Great  Britain. 

SPECIMEN 

D.  1433  (Fig.  205).  (? Recent):  Napier.  1 specimen  encrusting  pebble.  Slide  labelled 

“Lepralia  Pallasiana’’  by  Vine.  Vine  Collection. 

Genus  HIPPOPODINA  Levinsen 

Hippopodina  Levinsen,  1909,  p.  353;  Canu  & Bassler,  1920,  p.  532;  Bassler,  1935,  p.  128;  Osburn, 
1940,  p.  411. 
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genotype  (by  monotypy).  Lepralia  feegeensis  Busk,  1884,  p.  144,  pi.  22,  figs.  9, 
9 a,  9 b.  Recent  : Japan. 

diagnosis.  Zoarium  encrusting.  Orifice  with  a pair  of  condyles  near  the 
proximal  margin,  the  poster  wide  transversely.  Avicularia  generally  paired  and 
often  placed  distally  to  the  orifice,  the  rostra  directed  inwards.  Ovicell  large,  hyper- 
stomial,  the  ectooecium  membranous,  the  entooecium  coarsely  perforated.  Spines 
wanting.  Frontal  wall  evenly  perforated. 

remarks.  Levinsen  (1909,  p.  353)  created  a new  family,  the  Hippopodinidae, 
for  this  genus  and  for  Cheilopora  Levinsen,  which,  he  said,  possesses  entozooecial 
ovicells.  The  ovicells  of  the  genotype,  however,  though  deeply  immersed  in  the 
distal  zooecium  and  described  by  Busk  (1884,  p.  144)  as  “inapparent,”  are  un- 
questionably hyperstomial,  as  pointed  out  by  Hastings  (1932,  p.  413).  She  has  also 
questioned  Levinsen’s  identification  of  the  specimen  from  St  Thomas,  West  Indies, 
with  Busk’s  species  from  Japan,  but  Osburn  (1940,  p.  413)  showed  that  there  is  inter- 
gradation. 

The  structure  of  the  orifice  of  Hippopodina  indicates  that  it  should  be  placed  in 
the  Hippoporinidae  and,  from  the  characters  of  the  avicularia  and  the  frontal  wall, 
near  to  Hippomenella.  Osburn  (1940,  p.  412)  doubtfully  refers  Hippopodina  to  the 
Petraliidae,  a family  of  apparently  mixed  affinities  (see  p.  308). 

Having  discarded  the  family  Hippopodinidae,  Bassler  (1936,  p.  161)  has  intro- 
duced the  family  Cheiloporinidae  for  the  Lepralioid  Ascophora  with  entozooecial 
ovicells  (e.g.  Cheiloporina  Canu  & Bassler,  1923).  I have  already  expressed  doubts 
(p.  36)  as  to  the  propriety  of  separating  Ascophoran  families  on  the  supposed 
importance  of  the  differences  between  hyperstomial  and  entozooecial  ovicells,  and 
there  seems  to  be  no  real  evidence  for  such  a division  amongst  the  Lepralioid 
Ascophora. 

1.  Hippopodina  Jeegeensis  (Busk) 

Fig.  206 

1884  Lepralia  jeegeensis  Busk,  p.  144,  pi.  22,  figs.  9,  9 a,  9 b. 

1909  Hippopodina  jeegeensis  (Busk)  Levinsen,  pp.  4,  41,  353,  pi.  24,  figs.  3 a-j- 

1940  Hippopodina  jeegeensis  (Busk):  Osburn,  p.  412,  pi.  7,  figs.  54,  55  ( cum,  syn.). 

lectotype  (here  chosen).  87.12.9.570.  Recent  : Challenger  Stn.  208,  Japan. 
Specimen  encrusting  lamellibranch.  Challenger  Collection. 

diagnosis.  Hippopodina  with  small,  paired  condyles  near  the  proximal  margin 
of  the  orifice  forming  a shallow  poster.  Avicularia  variable  in  position  and  form,  but 
generally  paired  and  directed  laterally  inwards. 

description.  Zoarium  encrusting. 

Zooecia  deep,  variable  in  size,  generally  hexagonal  in  shape,  arranged  irregularly 
in  diverging  rows,  distinctly  separated  by  broad,  deep  furrows.  Orifice  subcircular, 
the  concave  poster  shallow  but  scarcely  contracted  transversely,  separated  from  the 
anter  by  a pair  of  small,  proximally-directed  condyles.  Peristome  thickened  and  raised 
distally,  forming  a small  hood.  No  oral  spines.  Frontal  wall  broadly  convex,  evenly 
perforate. 
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Avicularia  rare,  single  or  paired,  small,  placed  at  the  distal  corners  of  the  zooecium, 
the  short,  acute,  triangular  rostra  directed  inwards  or  obliquely  proximally. 

Ovicells  hyperstomial,  large,  globose,  evenly  perforate,  deeply  immersed  in  the 
distal  zooecium. 

MEASUREMENTS 

Lz =0-70-0-80  mm.  lz =0-60-0-70  mm. 

hr  =0-19-0-23  mm.  lr =0-17-0-20  mm. 

remarks.  The  fossil  specimens  are  well-preserved  and  closely  resemble  Recent 
specimens  of  H.  feegeensis  from  the  Philippines  and  elsewhere,  except  that  the  peri- 
stome is  rather  more  raised  than  is  usually  the  case,  and  the  distal  avicularia,  when 
present,  are  small  and  placed  high  up  on  the  distal-lateral  border  of  the  zooecium. 

205  206 


Fig.  205.  Cryptosula  pallasiana  (Moll).  D.  1433.  Three  zooecia. 

Fig.  206.  Hippopodina  feegeensis  (Busk).  D.  36775.  Two  zooecia,  one  with  paired  oral  avicularia. 

In  the  Oamaru  specimen  (D.  36774)  one  zooecium  is  provided  with  a flat,  cal- 
careous lamella  with  a concave  proximal  margin,  placed  low  down  in  the  peristomie 
so  as  to  cover  all  but  the  proximal  portion  of  the  orifice,  whilst  in  another  zooecium 
the  opening  is  completely  occluded  by  a similar  plate.  The  frontal  wall  of  the 
zooecium  consists  of  a white,  opaque  layer  (“olocyst”  of  Canu  & Bassler)  with  widely 
scattered  pores,  covered  by  a thick,  granular,  evenly  perforate  layer  (“tremocyst”  of 
Canu  & Bassler). 

The  Weka  Pass  specimens  have  very  prominent  condyles,  which  appear  to  be  the 
proximal  extremities  of  a narrow  oral  shelf  (Fig.  205).  The  poster,  too,  is  narrower 
and  more  concave  than  that  of  the  Oamaru  specimen  but,  in  view  of  the  great  varia- 
tion found  in  this  species,  there  is  no  reason  to  separate  these  small  specimens  from 
Weka  Pass  as  distinct. 

DISTRIBUTION 

Recent : Philippines  ; Japan  ; Malaya  ; East  and  South  Australian  waters  ; 
Indian  Ocean  ; Panama  (Osburn)  ; West  Indies  ; Africa  ; Colombia  (Osburn). 

Fossil:  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass.  Landon,  Whainga- 
roan  [Lower  Oligocene] : Oamaru. 
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SPECIMENS 

D-  36775  (Fig-  206),  D.  36717  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of 
Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 encrusting  specimens.  Sent 
by  B.  H.  Mason. 

D.  36774  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  1 encrusting 
specimen.  Sent  by  B.  H.  Mason. 


2.  Hippopodina?  inaequalis / sp.  nov. 

Figs.  207,  208 

holotype.  D.  36985.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  Campbells  Beach,  All  Day  Bay,  Otepopo  S.D.  Unilamellar  specimen. 
Collected  by  J.  Marwick. 


207 


208 


*1 


diagnosis.  Small  Hippopodina  (?) 
with  condyles  formed  of  a pair  of  long, 
deeply-set,  ridge-like  teeth.  Avicularia 
usually  very  unequal  in  size  and  placed 
in  various  positions  near  the  orifice. 

Ovicells  large,  not  immersed,  separated 
slightly  from  the  zooecial  orifice. 

description.  Zoarium  unilamellar, 
probably  encrusting. 

Zooecia  hexagonal,  arranged  quin- 
cuncially  in  diverging  rows,  not  distinctly 
separated.  Orifice  depressed,  rounded  <- 

distally,  the  shallow,  concave  poster  O 

separated  from  the  anter  by  a pair  of  Figs-  207 
long,  straight,  ridge-like  condyles  set 
deeply  in  the  peristomie.  Vestibular 
arch  moderately  deep.  Peristome  not 
thickened  or  raised.  No  oral  spines. 

Frontal  wall  convex,  granular,  evenly  perforate,  with  a pair  of  small,  rounded, 
depressed  pores  near  the  proximal  end  of  the  zooecium. 

Avicularia  usually  paired,  one  large  chamber  placed  laterally  near  the  orifice  on 
its  proximal  side,  and  the  other,  smaller,  placed  to  one  side  near  the  distal  margin  of 
the  orifice.  Rostra  directed  obliquely,  probably  inwards. 

Ovicells  large,  hyperstomial,  not  immersed,  placed  at  a short  distance  from  the 
zooecial  orifice. 


0-5  mm. 

208.  Hippopodina?  inaequalis,  sp.  nov. 
Holotype,  D.  36985. 

Fig.  207.  Zooecium  showing  impression  of  ovicell  and 
the  remains  of  the  paired  avicularia. 

Fig.  208.  Internal  view  of  orifice  showing  the  lateral, 
wedge-shaped  plates  which  form  the  condyles. 


12=0*38-0*48  mm. 
lr  = o-io— 0-12  mm. 


MEASUREMENTS 

Lz =0*50-0-60  mm. 
hr=o*i3-o*i4  mm. 

remarks.  A single  fragment  from  the  limestone  at  Campbells  Beach,  All  Day 
Bay,  very  probably  belongs  to  Hippopodina.  It  has  rather  peculiar  condyles  which, 

1 Referring  to  the  unequal  size  of  the  frontal  avicularia. 
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from  below,  appear  as  large  wedges  extending  laterally  for  some  distance  (Fig.  208). 
One  avicularian  chamber  is  usually  much  swollen  and  enlarged,  whilst  the  other  may 
be  placed  at  the  distal  corner  of  the  zooecium  or  at  the  same  level  as  the  larger 
chamber  on  the  opposite  side  of  the  zooecium.  Occasionally  there  is  only  one 
avicularium  present. 

The  ovicell  is  separated  from  the  zooecial  orifice  and  resembles  that  of  “ Schizo- 
porella”  oviseparata,  sp.  nov.,  from  the  MacDonald’s  Quarry  beds  (see  p.  243). 
distribution.  Landon,  Whaingaroan  [Lower  Oligocene]  : All  Day  Bay. 

SPECIMEN 

D.  36985  (Figs.  207,  208).  All  Day  Bay.  Holotype  (see  above). 


Genus  HIPPO MENELLA  Canu  & Bassler 

Hippomenella  Canu  & Bassler,  1917,  p.  41 ; Canu  & Bassler,  1920,  p.  379  [pars) ; Canu  & Lecointre, 
1930,  p.  85;  Bassler,  1935,  p.  127;  Brown,  1949,  p.  513. 

? Hippomenella  Osburn,  1940,  p.  430. 

genotype  (by  original  designation).  Lepralia  mucronelliformis  Waters,  1899, 
p.  11,  pi.  3,  figs.  15,  21.  Recent  : Madeira. 

diagnosis.  Hippoporinidae  with  finely  perforate  hyperstomial  ovicell.  Orifice 
with  a shallow  but  wide  poster  separated  by  prominent  condyles  from  the  arched 
an  ter.  Frontal  avicularia  generally  paired,  forming  prominent  chambers  on  either 
side  of  the  median  line  near  the  orifice,  the  mandibles  directed  outwards.  Other 
subsidiary  avicularia  may  be  present.  Frontal  wall  usually  with  a central,  smooth, 
imperforate  area,  often  greatly  reduced,  surrounded  by  concentric  rows  of  irregular, 
tube-like  pores.  Oral  spines  five  to  seven. 

remarks.  A full  discussion  of  the  genotype  is  given  by  Brown  (1949,  p.  513). 


1 . Hippomenella  vellicata  (Hutton) 

Figs.  209,  210 

1873  Lepralia  vellicata  Hutton,  p.  98. 

1883  Lepralia  rectilineata  Hincks,  p.  201,  pi.  7,  figs.  5,  5 a. 

1887a  Lepralia  rectilineata  Hincks:  Waters,  p.  60  {pars),  pi.  8,  figs.  34-36  ( non  pi.  7,  fig  16  =H. 
bituber osa,  sp.  nov.). 

? 1889a  Lepralia  rectilineata  Hincks:  Waters,  p.  13. 

1893a  Lepralia  rectilineata  Hincks:  Hincks,  p.  180. 

Non  1895  Lepralia  rectilineata  Hincks:  MacGillivray,  p.  72,  pi.  10,  fig.  4 =H.  bituberosa,  sp.  nov. 
1898  Lepralia  rectilineata  Hincks:  Hamilton,  pp.  195,  198. 

1909  Petralia  rectilineata  (Hincks)  Levinsen,  pp.  350,  351. 

?i92i  Petralia  rectilineata  (Hincks):  Marcus,  p.  112,  text-figs.  I3a-c. 

?I924  Lepralia  rectilineata  Hincks:  Waters,  p.  612,  pi.  19,  fig.  10. 

19256  Lepralia  rectilineata  Hincks : Waters,  pp.  537,  540. 

1929  Petralia  rectilineata  (Hincks):  Livingstone,  p.  76,  pi.  2,  figs.  1-3;  text-figs.  4a-^. 

lectotype  (here  chosen).  75.1.5.23.  Recent:  New  Zealand.  Unilamellar 

specimen.  Hutton  Collection. 

diagnosis.  Hippomenella  with  numerous,  frontal  avicularia  in  addition  to  the 
large,  paired  avicularia  flanking  the  orifice.  Frontal  wall  evenly  perforate  except  for 
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a small,  smooth,  sub-oral  area.  Non-ovicelled  zooecia  with  six  stout  oral  spines. 
Ovicells  large,  globular,  perforate,  covered  by  a late  extension  of  the  frontal  wall  of 
the  distal  zooecium. 

description.  Zoarium  unilamellar,  loosely  encrusting,  or  bilamellar-foliaceous. 

Zooecia  elongate-quadrate,  arranged  alternately  in  longitudinal  rows,  distinctly 
separated  by  shallow  furrows.  Orifice  elongate,  subcircular  distally,  with  a wide, 
slightly  convex  or  straight  proximal  lip,  the  poster  shallow  and  separated  from  the 
anter  by  a pair  of  stout,  proximally-directed  condyles,  one  on  each  side  near  the 
proximal  margin.  Peristome  not  raised,  the  distal-lateral  margins  bearing  the  bases 
of  five  or  six  stout  spines.  Frontal  wall  flattened  or  slightly  convex,  perforated  by 


209  210 


1 i_ 1 1 1 1 

O I.Omm. 


Figs.  209,  210.  Hippomenella  vellicata  (Hutton). 

Fig.  209.  D.  36711.  Two  non-ovicelled  zooecia  showing  the  paired  oral  avicularia  and  the  large  number 
of  subsidiary  frontal  avicularia. 

Fig.  210.  Lectotype,  75.1.5.23.  Ovicelled  zooecium.  Note  the  spine-like  growths  on  the  ovicell,  which 
is  covered  by  an  extension  of  the  frontal  wall  of  the  distal  zooecium. 

large  tremopores  irregularly  arranged  in  rows  sub-parallel  to  the  zooecial  margins, 
leaving  a small,  smooth  shield  proximal  to  the  orifice. 

Avicularia  very  variable  in  number,  but  usually  four  to  six,  small,  rounded,  im- 
mersed in  the  frontal  wall,  their  rostra  directed  for  the  most  part  proximally.  Another 
distinct  pair  with  long,  parallel-sided  or  spatulate  rostra  directed  laterally  outwards, 
one  at  each  side  at  the  distal  edges  of  the  orifice. 

Ovicells  hyperstomial,  large,  rounded,  coarsely  perforate,  the  frontal  surface  in 
maturity  covered  by  an  extension  of  the  frontal  wall  of  the  distal  zooecium.  A pair 
of  spines  at  the  proximal  extremity  of  the  ovicell  and  a reduced  pair  on  the  lower 
side  of  the  orifice  of  the  ovicell. 

Rosette-plates  : six  to  eight,  multiporous,  in  the  upper  half  of  each  lateral 
wall. 
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MEASUREMENTS 

Lz  = o-85-i-25  mm.  lz=o-5o-o-8o  mm. 

hr  = o-i9-o-24  mm.  lr  = o-i6-o-i9  mm. 

remarks.  The  reasons  for  placing  this  species  in  Hippomenella  are  : (i)  the 
operculum  and  orifice  are  identical  in  nature  with  those  of  H.  mucronelliformis 
(Waters);  (ii)  the  frontal  wall,  though  perforated  over  nearly  its  whole  extent,  still 
retains  a small,  smooth  area  in  the  vicinity  of  the  orifice;  (iii)  most  of  the  zooecia 
exhibit  the  paired  oral  avicularia  as  distinct  from  the  numerous,  small,  frontal 
avicularia;  (iv)  the  oral  spines  (5  or  6)  correspond  exactly  with  those  of  H.  mucronelli- 
formis, and  in  the  ovicelled  zooecia  a pair  of  immature  spines  is  usually  found  on  the 
lower  side  of  the  orifice  of  the  ovicell,  as  in  that  species. 

The  most  outstanding  feature  of  H.  vellicata  is  the  variation  in  position  and  number 
of  its  frontal  avicularia.  One  large  zooecium  in  the  Castlecliff  material  (D.  36711) 
has  as  many  as  sixteen  small,  rounded  avicularia  scattered  over  the  frontal  wall,  with 
five  others  arranged  irregularly  round  the  distal  portions  of  the  orifice,  in  addition  to 
the  larger,  paired  avicularia  so  characteristic  of  the  genus. 

The  porous  surface  of  the  ovicell  is  of  the  same  nature  as  that  of  the  zooecial  frontal 
wall  and,  at  first  sight,  seems  to  indicate  that  it  has  formed  as  an  invagination  between 
the  layers  of  the  frontal  wall  of  the  distal  zooecium.  Thus  the  upper  surface  of  the 
ovicell  is  often  seen  to  bear  avicularia  which  have  their  origin  on  the  distal  zooecium. 
This  is  probably  not  a true  picture  of  the  formation  of  the  ovicell,  however,  as  the 
lectotype  (75.1.5.23)  shows  clearly  that  the  primary  basal  lamina  of  the  ovicell  grows 
over  the  surface  of  the  distal  zooecium,  the  frontal  wall  of  which  subsequently  builds 
up  and  merges  with  the  cover  of  the  ovicell  (Fig.  210). 

The  presence  of  immature,  distal  spines  inside  the  orifice  of  the  ovicell  of  other 
Ascophoran  species,  e.g.  Escharoides  coccinea  (Abildgaard) , was  noted  by  Harmer 
(1902,  p.  284),  and  from  this  he  was  able  to  demonstrate  that  “the  cavity  of  the 
ovicell,  internal  to  its  inner  layer,  is  an  external  space  which  is  overarched  by  the 
double  wall  of  the  ovicell.” 

The  small,  smooth  shield  which  extends  round  the  proximal  side  of  the  orifice 
appears  to  have  little  relation  to  the  extensive  shield  of  H.  mucronelliformis  (Waters). 
An  examination  of  the  inner  surface  of  the  frontal  wall  of  H.  vellicata,  however,  shows 
that  the  shield  extends  for  a considerable  distance  and  occludes  many  of  the  median, 
frontal  tremopores  which  open  on  the  upper  surface.  This  is  most  marked  in  a specimen 
from  Dovedale  Stream  (D.  36716).  (See  also  Livingstone,  1929,  pi.  2,  fig.  2.) 

Hutton  (1873,  p.  98)  described  Lepralia  vellicata  without  figures,  and  his  name  has 
been  rejected  in  favour  of  Hincks’s  rectilineata.  If  proof  of  synonymy  can  be  given, 
then  such  a rejection  is  clearly  contrary  to  the  International  Rules  of  Zoological 
Nomenclature.  In  the  Hutton  Collection  in  the  Zoological  Department  there  are  two 
specimens  labelled  “ Lepralia  vellicata  Hutton”  (75.1.5.23,  30)  which  agree  with 
Hutton’s  description  and  which  are  identical  with  Hincks’s  description  and  figure  of 
Lepralia  rectilineata  (1883,  p.  201,  pi.  7,  figs.  5,  5 a)  and  with  a specimen  from  New 
Zealand,  probably  part  of  Hincks’s  type-material,  labelled  “Lepralia  rectilineata ” by 
Jelly  (97.5.1.831).  Thus  there  is  very  little  doubt  as  to  the  synonymy  and  this  view  is 
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supported  by  the  list  given  by  Jelly  (1889,  p.  132)  after  her  studies  of  Hutton’s 
Collection  (cf.  1889,  p.  ix). 

Waters  (19256,  p.  540),  in  his  discussion  of  the  ancestrulae  of  “ Petr  alia  biincisa” 
[=Umbonula  bicuspis  Hincks  sp.,  1883,  p.  201,  pi.  7,  figs.  2,  2 a ( non  Petraliella  biincisa 
Waters  sp.,  1882a,  p.  272,  pi.  7,  fig.  1)]  and  of  Lepralia  rectilineata  ( =Hippomenella 
vellicata  Hutton  sp.),  decided  that  the  latter  did  not  belong  to  the  Petraliidae  because 
its  ancestrular  orifice  has  a straight,  proximal  margin  in  contrast  to  the  circular, 
ancestrular  orifice  of  U.  bicuspis.  While  the  significance  of  this  is  not  thoroughly 
understood,  and  it  may  be  of  importance,  it  cannot  be  conceded  that  the  ovicells  of 
H.  vellicata  are  totally  unlike  those  of  the  Petraliidae,  as  further  argued  by  Waters. 
In  fact,  the  ovicells  of  H.  vellicata,  before  they  are  covered  by  the  frontal  wall  of  the 
distal  zooecium,  and  of  H.  mucronelliformis  are  very  similar  to  those  of  Petr  alia  undata 
MacGillivray  (1869,  p.  141),  the  genotype  of  Petr  alia.  That  H.  vellicata  has  many 
characters  in  common  with  the  Petraliidae  is  seen  from  its  synonymy,  in  which 
numerous  workers  have  referred  this  species  to  Petralia.  However,  since  it  possesses 
no  lyrula  or  external  teeth,  and  has  a typically  hippoporine  orifice,  it  seems  desirable 
to  keep  it  outside  the  Petraliidae,  as  stated  by  Waters  (19256,  p.  540)  when  he  con- 
sidered that  it  should  probably  be  transferred  to  Hippoporina.  Stach  (1936 d), 
moreover,  has  made  no  mention  of  H.  vellicata  in  his  discussion  of  the  Petraliidae. 

In  the  material  described  as  Petralia  rectilineata  by  Marcus  (1921,  p.  112)  from 
Juan  Fernandez,  the  ovicell  has  the  pores  arranged  in  radiating  furrows,  a feature 
sometimes  seen  in  the  New  Zealand  specimens  of  H.  vellicata.  The  operculum,  how- 
ever (text-fig.  136),  is  much  less  elongated  and  has  a convex,  proximal  border,  so  that 
there  is  reason  to  believe  that  it  is  a different  species  from  H.  vellicata. 

Miss  Crespin  has  informed  me  {in  litt.)  that  the  “ Hippomenella  rectilineata  (McG.)  ” 
recorded  by  her  (1943,  p.  87)  is  Hincks’s  species. 

DISTRIBUTION 

Recent : New  Zealand  ; ? Port  Jackson,  Australia  (Waters)  ; ? Juan  Fernandez 
(Marcus) . 

Fossil:  Wanganui,  Castleclifhan  CU2a,  CU3  [Upper  Pliocene]:  Castlecliff; 

Shakespeare  Cliff.  [Pliocene]:  Napier.  Southland,  Waiauan  [Middle  Miocene]: 

Dovedale  Stream. 

SPECIMENS 

D.  36711  (Fig.  209),  D.  36712-36714  N.Z.G.S.  Loc.  4013.  Castlecliff  CU3.  4 unilamellar  speci- 
mens. Collected  by  C.  A.  Fleming. 

D.  36715  N.Z.G.S.  Loc.  4104.  Castlecliff  CU2a.  1 bilamellar  specimen.  Collected  by  C.  A. 
Fleming. 

D.  1432  Napier.  1 specimen  encrusting  lamellibranch.  Slide  labelled  “Lepralia  rectilineata 
Hincks”  by  Vine.  Vine  Collection. 

D.  36716  Blue,  muddy  sands,  coast  north  of  mouth  of  Dovedale  Stream,  North  Canterbury.  1 
bilamellar  specimen.  Collected  by  B.  H.  Mason. 

OTHER  MATERIAL 

Base  of  Shakespeare  Cliff,  Wanganui.  Slide  labelled  “ Lepralia  rectilineata  Hincks”  by  Waters. 
Waters  Collection,  Manchester  Museum. 

Shakespeare  Cliff,  Wanganui.  Slide  labelled  “Lepralia  rectilineata  Hks.”  by  Jelly.  Jelly  Collection, 
Manchester  Museum. 
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2.  Hippomenella  bituber osa,1  sp.  nov. 

Fig.  211 

1887a  Lepralia  rectilineata  Hincks:  Waters,  p.  60  ( pars ),  pi.  7,  fig.  16  ( non  pi.  8,  figs.  34-36  =Lepralia 
vellicata  Hutton,  1873,  p.  98). 

1895  Lepralia  rectilineata  Hincks:  MacGillivray,  p.  72,  pi.  10,  fig.  4. 


holotype.  D.  32498.  [Pliocene]:  Napier.  Encrusting  specimen.  Slide  labelled 
“Lepralia  rectilineata  Hincks”  by  Jelly.  HincksCollection. 

diagnosis.  Hippomenella  generally  with  paired  avicularia  on  the  frontal  wall 
forming  two  tumid  mounds,  sometimes  one  only.  Paired  avicularia  often  present 

at  the  distal  corners  of  the  orifice.  Frontal  wall 
with  two  or  three  rows  of  slit-like  or  drop-shaped 
marginal  areolae.  Ovicell  with  a small,  sub-central 
umbo,  not  covered  by  the  frontal  wall  of  the  distal 
zooecium. 

description.  Zoarium  encrusting. 

Zooecia  quadrate,  arranged  alternately  in  longi- 
tudinal rows,  distinctly  separated  by  deep  furrows. 
Orifice  elongate,  subcircular,  broader  distally,  with  a 
wide,  slightly  convex  or  straight  proximal  lip,  the 
shallow  poster  separated  from  the  anter  by  a pair  of 
stout,  deeply-set,  proximally-directed  condyles, 
placed  near  the  proximal  margin.  Peristome  not 
raised,  the  distal  margin  bearing  three  or  four  small 
spine-bases.  Frontal  wall  convex,  perforated  margin- 
ally by  slit-like  or  drop-shaped  pores  radiating 
outwards  and  arranged  in  rows  parallel  to  the 
margins  of  the  zooecia,  the  pores  becoming  obscured 
and  appearing  rounded  by  calcification,  the  centre  portion  of  the  wall  smooth  and 
finely  perforate. 

Avicularia  : (a)  paired,  small,  acuminate,  placed  on  the  peristome  near  the  distal 
end  of  the  orifice,  the  rostra  directed  laterally  outwards  ; (b)  paired,  rarely  single, 
raised  and  tumid,  mounted  on  the  frontal  wall  proximally  to  the  orifice,  their  rostra 
directed  obliquely  proximally. 

Ovicells  hyperstomial,  large,  only  slightly  immersed  in  the  distal  zooecium, 
ornamented  with  radiating  pores. 

MEASUREMENTS 

Lz =0-60-0-75  mm. 
hr  = o*i9-o-2i  mm. 


I.Omm. 


Fig.  21 1.  Hippomenella  bituberosa,  sp. 
nov.  Holotype,  D.  32498.  Four 
non-ovicelled  zooecia  with 
avicularia. 


lz  = 0-40-0-60  mm. 
lr=o-i6-o-i8  mm. 


remarks.  This  species  is  distinguished  from  H.  vellicata  by  the  marginal  arrange- 
ment of  its  frontal  pores,  its  “external”  ovicell,  the  very  small,  distal  spines,  and  the 
paired  or  single,  tumid  sub-oral  avicularia.  The  presence  of  an  extensive  frontal  area 

1 Lat.,  hi-,  prefix  meaning  “two,”  and  tuber,  “a  mound,”  referring  to  the  paired,  tumid  avicularia. 
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with  marginal,  slit-like  pores  in  young  zooecia  is  very  similar  to  that  of  H.  mucronelli- 
formis  (Waters). 

In  the  holotype  the  tumid  avicularian  mounds  give  the  frontal  surface  of  the 
zooecium  the  appearance  of  having  been  bent  at  right  angles  transversely,  a feature 
slightly  accentuated  by  the  small  fold  in  the  shelly  substratum.  This  is  not  so 
marked  in  the  Weka  Pass  specimens,  but  the  marginal  pores  are  very  characteristic. 

In  the  paratypes  from  Petane  and  Whakaari1  the  avicularia  are  very  inconspicuous, 
and  in  a few  cases  appear  to  be  completely  absent.  This  may,  however,  be  the  result 
of  erosion.  In  any  case  the  marginal  arrangement  of  the  frontal  pores  makes 
identification  easy. 

MacGillivray  (1895,  p.  72)  also  noted  the  slit -like  pores  in  his  specimens  and  how 
they  differed  from  those  of  Lepralia  rectilineata  Hincks,  i.e.  Hippomenella  vellicata 
(Hutton). 

distribution.  [Pliocene] : Napier;  Waipukurau;  Petane;  Whakaari.  [Upper 
Pliocene]:  Moorabool,  Victoria  (MacGillivray).  Mitchellian  [Upper  Miocene]  and 
Upper  Balcombian  [Middle  Miocene]:  Victoria  (MacGillivray).  Southland,  Waiauan 
[Middle  Miocene]:  Weka  Pass. 

SPECIMENS 

D.  32498  (Fig.  211).  Holotype  (see  above). 

D.  36937,  D.  36993  Paratypes.  Waipukurau.  2 specimens  encrusting  Ostrea.  Hincks  Col- 
lection. 

D.  36717,  D.  36718,  D.  36847  Paratypes.  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junc- 
tion of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  3 encrusting  specimens. 
Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Paratype.  Petane.  1 encrusting  specimen.  Slide  labelled  ‘‘Lepralia  rectilineata  Hks.”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

Paratype.  [Whakaari],  Tangoio.  1 encrusting  specimen.  Slide  labelled  “Lepralia  rectilineata  H.” 
by  Jelly.  Jelly  Collection,  Manchester  Museum. 

Genus  “LEPRALIA”  sensu  lato 

This  name  is  used  in  a wide  sense  for  encrusting  Ascophora  the  generic  affinities 
of  which  are  not  clearly  understood. 

1.  “ Lepralia ” otakauensis ,2  sp.  nov. 

Figs.  212,  213 

holotype.  D.  36776.  Landon,  Whaingaroan  [Lower  Oligocene]:  Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Specimen  encrusting  a 
cyclostome.  Sent  by  B.  H.  Mason. 

diagnosis.  “ Lepralia ” with  large,  hexagonal  zooecia.  Orifice  semicircular, 
entire,  with  four  stout,  distal  spine-bases,  the  peristome  forming  an  urceolate  pro- 
jection on  the  proximal  side.  Ovicells  hyperstomial,  globular,  not  immersed. 
Frontal  wall  smooth,  with  marginal  areolae. 

1 This  slide  is  merely  labelled  “Tongoio,”  but  see  Hamilton,  1898,  p.  193,  as  to  the  position  of  Whakaari. 

2 Otakau,  the  Maori  name  for  the  province  now  known  as  Otago,  in  which  Oamaru  is  situated. 
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description.  Zoarium  encrusting. 

Zooecia  large,  hexagonal,  arranged  irregularly,  distinctly  separated  by  broad 
furrows.  Orifice  semicircular,  the  proximal  lip  concave  and  entire.  Peristome 
thickened  and  raised  distally,  bearing  four  stout  spine-bases,  the  wall  continuing  in  a 
circle  from  the  proximal  corners  of  the  orifice  to  meet  in  an  urceolate  projection  in  the 
median  line,  the  whole  peristome  enclosing  a narrow,  smooth  area  forming  the  proximal 
lip  of  the  orifice.  Frontal  wall  broadly  convex,  smooth,  the  lateral  walls  descending 
from  it  at  a sharp  angle;  a row  of  small  areolations  along  the  margin. 

Avicularia  not  seen. 

Ovicells  large,  hyperstomial,  globular,  not  immersed  in  the  distal  zooecium. 

MEASUREMENTS 

Lz =0-60-0-70  mm.  lz=very  variable. 

hr  = 0-07-0-09  mm.  lr=o-i4-o-i6  mm. 

Ovicell  L = o-33  mm.  1=0-38  mm. 

remarks.  The  single  ovicell  on  the  colony  is  broken  so  that  the  nature  of  its 
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Figs.  212,  213.  “ Lepralia’’  otakauensis,  sp.  nov.  Holotype,  D.  36776. 

Fig.  212.  Three  zooecia.  Note  the  steeply-descending  lateral  walls. 

Fig.  213.  Two  zooecia,  the  lower  with  the  remains  of  an  ovicell. 

frontal  wall  is  not  known.  It  does,  however,  extend  to  the  urceolate  lip  of  the  distal 
zooecium  and  occupies  a very  large  part  of  the  frontal  area  of  the  latter  (Fig.  213). 

In  general  appearance  this  species  is  strongly  reminiscent  of  Arthropoma  circinata 
MacGillivray  sp.  (1869,  p.  134),  a Recent  Australian  species,  with  its  urceolate  proxi- 
mal lip  and  its  globular  ovicell  resting  lightly  on  the  distal  zooecium.  In  two  zooecia 
on  the  fossil  specimen  there  is  a perforation  in  the  proximal  lip  of  the  orifice  suggestive 
of  a median  sinus,  but,  because  of  slight  irregularities  observed,  I consider  this  feature 
to  be  the  result  of  fracture.  The  true  proximal  lip  is  entire. 

With  so  little  material  available  it  is  difficult  to  make  suggestions  as  to  the  affinities 
of  this  species,  but  in  view  of  its  resemblance  to  the  Schizoporellid  species,  Arthropoma 
circinata  (MacGillivray),  and  because  the  Schizoporellidae  appear  to  be  rare  in  the 
Whaingaroan  [Lower  Oligocene]  deposits  at  Oamaru,  it  may  be  suggested  with  some 
diffidence  that  “ L.”  otakauensis  is  a pre-Schizoporellid,  i.e.  one  in  which  the  proximal 
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lip  of  the  orifice  has  not  yet  developed  a median  sinus.  For  these  reasons  the  species 
is  left  in  the  genus  “ Lepr alia.” 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMEN 

D.  36776  (Figs.  212,  213).  Holotype  (see  above). 


2.  “ Lepr alia"  bistata  Waters 

Figs.  214A,  B 

1887a  Lepralia  bistata  Waters,  p.  62,  Woodcut  fig.  1. 

1909  “ Lepralia ” bistata  Waters:  Levinsen,  p.  80. 


Near  Waipukurau  Gorge.  Encrusting 


9 


O 


0.5 


mm. 


lectotype  (here  chosen) . [Pliocene] : 
specimen.  Slide  labelled  “Lepralia  vestita’’ 

[sic]  by  Jelly,  and,  on  back,  “Lepralia  bistata, 

Waters”  by  Waters.  Jelly  Collection,  Man- 
chester Museum. 

diagnosis.  Large  encrusting  “Lepralia," 
the  orifice  of  the  ovicelled  zooecia  provided 
with  a greatly  thickened  and  urceolate 
proximal  lip.  Ovicells  deeply  immersed  in 
the  distal  zooecium. 

description.  Zoarium  encrusting. 

Zooecia  elongate-quadrate,  arranged 
alternately  in  longitudinal  rows,  distinctly 
separated  by  shallow  grooves.  Orifice  (of 
non-ovicelled  zooecia)  semicircular  distally, 
the  poster  shallow  and  separated  from  the 
anter  by  a pair  of  stout,  deeply-set,  proximally-directed  condyles,  the  proximal  lip 
straight  or  slightly  concave.  Peristome  thickened  and  raised  distally.  Frontal  wall 
convex,  finely  perforate. 

Avicularia  not  seen. 

Ovicells  deeply  immersed  in  and  covered  by  the  frontal  wall  of  the  distal  zooecium. 
Orifice  of  ovicelled  zooecia  wide  and  compressed  longitudinally,  with  a greatly 
thickened,  urceolate  lip. 


Fig.  214.  “Lepralia”  bistata  Waters. 

A.  Ovicelled  zooecium  with  transverse  orifice  and 

thickened,  sub-oral  collar.  Jelly  Collection, 
Manchester  Museum. 

B.  Orifice  of  non-ovicelled  zooecium.  Jelly 

Collection,  Manchester  Museum. 


MEASUREMENTS 

Lz =0-70-0-80  mm. 
hr=o-i6-o-i8  mm. 
Ovicelled  zooecia  hr  = 0-12-0-13  mm. 


12=0-40-0-45  mm. 
lr=o-i4-o-i6  mm. 
lr =0-22—0-25  mm. 


remarks.  The  specimen  in  the  Jelly  Collection  at  the  Manchester  Museum  is 
the  only  one  so  far  found  which  has  any  bearing  on  Waters’s  species,  and  it  agrees 
very  well  with  his  description  and  figure,  though  the  orifice  is  slightly  different  in 
shape  (Figs.  214A,  B).  The  species  appears  to  be  quite  distinct  and  related  to  the 
Hippoporinidae,  the  orifice  of  the  non-ovicelled  zooecia  closely  resembling  that  of 
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species  of  Hippomenella.  The  ovicelled  zooecia  are,  however,  so  distinct  that  I 
prefer  to  leave  the  species  in  “ Lepralia”  until  further  material  is  obtained.  Miss 
Jelly’s  inscription  “Lepralia  vestita”  on  the  type-slide  was  probably  written  in  error, 
for  the  species  is  not  related  to  Lepralia  vestita  Hincks  (1885,  p.  256,  pi.  9,  fig.  9) 
—L.  lonchaea  Busk  (1884,  p.  146,  text-fig.  43). 

distribution.  [Pliocene] : Waipukurau  Gorge. 

specimens.  None. 

OTHER  MATERIAL 
(Figs.  214A,  B).  Lectotype  (see  above). 


Family  EURYSTOMELLIDAE 

Genus  EURYSTOMELLA  Levinsen 

Eurystomella  Levinsen,  1909,  pp.  89,  314;  Canu  & Bassler,  1923,  p.  142;  Bassler,  1935,  p.  108. 

genolectotype  (chosen  by  Canu  & Bassler,  1923,  p.  142).  Lepralia  foraminigera 
Hincks,  1883,  p.  200,  pi.  7,  fig.  1.  Recent:  New  Zealand. 

diagnosis.  Encrusting  Ascophora  with  large,  semicircular  orifice  expanding 
proximally  into  a wide,  shallow  poster  separated  by  small  condyles.  Frontal  wall 
either  imperforate  or  pierced  by  two  to  five  large,  subcircular  fenestrae.  Ovicell 
recumbent,  wide  and  flattened,  with  a subcircular  foramen  at  the  summit.  No 
avicularia  or  spines.  Ancestrula  membraniporine. 

remarks.  The  single  fossil  specimen  of  E.  foraminigera  Hincks  sp.,  described 
below,  does  not  provide  much  additional  knowledge  of  this  extraordinary  genus,  the 
relationships  of  which  are  very  obscure.  However,  from  the  shape  of  the  orifice,  it 
seems  appropriate  to  place  the  family  Eurystomellidae  near  the  Hippoporinidae. 

Eurystomella  foraminigera  (Hincks) 

Figs.  215,  216 

1883  Lepralia  foraminigera  Hincks,  p.  200,  pi.  7,  fig.  1. 

1887a  Lepralia  foraminigera  Hincks:  Waters,  p.  62. 

1893a  Lepralia  foraminigera  Hincks:  Hincks,  p.  180. 

1898  Lepralia  foraminigera  Hincks:  Hamilton,  pp.  195,  198. 

1909  Eurystomella  foraminigera  (Hincks)  Levinsen,  pp.  36,  41,  314,  pi.  18,  figs.  I4a-c. 

1923  Eurystomella  foraminigera  (Hincks):  Canu  & Bassler,  p.  141,  text-figs.  26D-F. 

19256  Lepralia  foraminigera  Hincks:  Waters,  p.  542,  pi.  28,  fig.  12. 

lectotype  (here  chosen).  99.5.1.809.  Recent:  New  Zealand.  Specimen  en- 
crusting lamellibranch  shell.  Hincks  Collection. 

diagnosis.  Eurystomella  with  two  to  five  subcircular  fenestrae  in  the  frontal  wall. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal,  arranged  in  radiating  rows,  distinctly  separated  by  shallow 
furrows.  Orifice  large,  the  anter  semicircular,  the  poster  very  wide,  shallow,  with  a 
straight  or  slightly  concave  proximal  lip,  separated  by  a pair  of  small  lateral  condyles. 
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Peristome  not  raised  or  thickened.  No  oral  spines.  Frontal  wall  slightly  convex, 
smooth,  perforated  by  two  or  more,  large,  oval  or  subcircular  fenestrae  arranged  on 
either  side  of  the  median  line. 

Avicularia  wanting. 

Ovicells  not  seen. 

MEASUREMENTS 

Lz=o-45-o-53  mm.  lz=o-27-o*34  mm. 

hr=OTi-OT3  mm.  lr=o-i6-o-i7  mm. 

remarks.  The  specimen  from  Waipukurau  is  most  probably  the  one  mentioned 
by  Waters  (1887a,  p.  62).  It  is  not  well-preserved,  but  is  easily  identifiable  because 
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Figs.  215,  216.  Enrystomella  foraminigera  (Hincks). 

Fig.  215.  97.5.1.816.  Recent:  New  Zealand.  Zooecium  showing  the  traces  of  primitive  spines  which 
form  the  proximal  lip  of  the  orifice.  The  proximal  lip  is  indented  in  the  median  line  and  the  base  of 
the  operculum  can  be  seen  crossing  the  indentation. 

Fig.  216.  Three  zooecia.  Waters  Collection,  Manchester  Museum. 

the  characters  of  this  species  are  so  outstanding.  The  ancestrular  region  is  obliterated 
in  the  fossil  but  can  be  seen  clearly  in  the  lectotype,  and  it  is  even  better  preserved 
in  another  Recent  specimen  from  New  Zealand  (97.5.1.816,  Jelly  Coll.).  It  is  a large, 
oval  zooecium  with  an  entire,  oval  aperture  covered  by  a transparent  membrane,  the 
operculum  being  of  similar  size  and  shape  to  that  of  the  other  zooecia  and  coincident 
with  the  membrane.  In  specimen  97.5.1.816,  also,  the  proximal  lip  of  the  orifice 
closely  resembles  the  “apertural  bar”  of  Figularia  (see  p.  180),  for  it  appears  to  be 
formed  by  the  coalescence  of  a pair  of  lateral,  spiny  processes,  and,  as  in  that  genus, 
often  shows  a tiny,  median  notch  where  the  primitive  spines  have  joined  (Fig.  215) 
(cf.  Figularia  huttoni,  sp.  nov.,  p.  183).  A faint  suture  line  may  often  be  traced 
down  the  centre  of  some  zooecia,  though  occasionally  this  position  is  occupied  by  a 
slit-like  fenestra. 

Kirkpatrick  (1890,  p.  19)  described  a variety  of  “ Lepralia  foraminigera”  from  the 
Tizard  Bank,  China  Sea,  which  differed  in  “the  presence  of  a peristome  laterally  and 
behind  the  mouth,  and  of  an  avicularium  shaped  like  the  spout  of  a jug,  with  a long 
narrow  acute  mandible,  on  the  front  wall  of  the  cell.”  Dr  Hastings  has,  however, 
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examined  the  material  (89.8.21.45)  and  identified  it  as  Exechonella  magna  MacGillivray 
sp.  (1895,  p.  62,  pi.  8,  fig.  23). 

The  species  has  not  been  recorded  outside  the  New  Zealand  area. 

DISTRIBUTION 

Recent : New  Zealand. 

Fossil:  [Pliocene]:  Waipukurau. 

specimens.  None. 

OTHER  MATERIAL 

(Fig.  216).  Cutting  near  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “ Lepralia  foramini - 
gera  H.”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Lepralia  foraminigera  H.”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

Cutting  near  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Lepralia  foraminigera,  H.  Miss 
Jelly  Coll.”  by  Waters.  Jelly  Collection,  Manchester  Museum. 

Family  EXOCHELLIDAE 

Group  Peristomellae  Canu  & Bassler,  1917,  p.  43  [pars). 

Sub-Family  Exochellinae  Bassler,  1935,  p.  33  (pars). 

diagnosis.  Ascophora  with  a semicircular  orifice  bearing  no  sinus  or  lateral 
condyles  and  devoid  of  a frontal  ascopore.  Orifice  often  constricted  by  secondary 
teeth.  Avicularia  lateral,  usually  paired  and  springing  from  the  marginal  areolae. 
Ovicell  with  marginal  ectooecium  or  marginal  areolae. 

remarks.  Under  this  heading  I have  grouped  the  three  genera  Exochella  Jullien, 
Escharoides  Milne-Edwards,  and  Umbonula  Hincks  because  of  the  similar  nature  of 
their  frontal  walls  (see  p.  289).  However,  in  view  of  the  fact  that  the  ovicells  appear 
to  be  structurally  different,  this  arrangement  must  be  regarded  as  purely  tentative 
and  only  for  convenience  in  the  present  work. 

Genus  EXOCHELLA  Jullien 

Exochella  Jullien,  1888,  p.  55;  Jullien  & Calvet,  1903,  p.  18;  Levinsen,  1909^.320;  Canu  & 
Bassler,  1920,  p.  415;  Bassler,  1935,  p.  109. 

genolectotype  (chosen  by  Canu,  1908,  p.  299).  Mucronella  tricuspis  Hincks, 
18816,  p.  125,  pi.  3,  fig.  1.  Recent:  Bass  Strait. 

diagnosis.  Encrusting  Ascophora  with  a salient  peristome  enclosing  a secondary 
orifice  with  its  proximal  lip  often  formed  of  two  or  three  peristomial  teeth  sometimes 
coalescing  to  form  a single  pore  or  a pair  of  pores  respectively;  primary  orifice  with 
smooth  or  denticulate  proximal  lip.  Raised,  sessile  avicularia  usually  present  on  the 
margins  of  the  zooecia.  Frontal  wall  perforated  by  marginal  areolae,  often  separated 
by  costae.  Ovicells  immersed,  hyperstomial,  the  ectooecium  membranous  except  at 
the  outer  margins. 

remarks.  The  boundaries  of  this  genus  are  rather  indefinite  arid,  as  Hincks 
(18926,  p.  329)  has  pointed  out,  it  was  originally  restricted  by  Jullien  (1888)  to  species 
with  a tricuspid  proximal  lip  to  the  secondary  orifice  (see  also  Jullien  & Calvet,  1903, 
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p.  18).  Such  a feature  is,  however,  highly  variable  and  of  a secondary  nature,  the 
denticles  being  a product  of  the  growth  of  the  peristome  and  not  of  the  true  primary 
orifice.  For  this  reason  it  seems  more  satisfactory  to  group  under  Exochella  those 
species  of  the  Exochellidae  with  convex,  marginally-areolated  frontal  walls  bearing 
paired  or  single,  acuminate,  lateral  avicularia  with  raised  rostra  directed  laterally. 

The  evidence  provided  by  Recent  specimens  of  E.  longirostris  Jullien  from  the 
Falkland  Islands  in  the  Zoological  Department  collections  indicates  that  the  frontal 
wall  of  this  genus,  like  that  of  Escharoides  Milne-Edwards  and  Umbonula  Hincks 
(q.v.),  is  umbonuloid,  i.e.  it  develops  as  a calcareous  lamina  perforated  by  large, 
marginal  areolae,  which  grows  over  the  membraniporiform  frontal  membrane  with  a 
wide  space  between  the  lamina  and  the  membrane  [see  Harmer,  1902,  p.  331,  who 
considers  that  this  shield  has  resulted  from  the  union  of  Cribrilina- like  spines,  in 
contrast  to  Levinsen,  1909,  p.  18,  who  regards  the  frontal  wall  of  Umbonula  as  a 
cryptocyst] . 

Whether  or  not  Exochella  should  be  separated  generically  from  Escharoides  Milne- 
Edwards  is  a problem  requiring  further  research.  At  present  it  is  possible  to 
distinguish  the  latter  genus  by  its  urceolate  peristome  with  flanking,  spatulate 
avicularia  (see  p.  297). 

I can  find  no  evidence  to  support  the  contention  of  Canu  & Bassler  (1920,  p.  416; 
1929,  p.  327;  1933,  p.  80)  that  the  paired  pores,  which  sometimes  result  from  the 
coalescence  of  the  lateral  denticles  with  the  median  tooth  in  Exochella  (e.g.  in  E. 
tricuspis  Hincks  sp.),  are  related  to  the  paired  pores  in  the  base  of  the  peristome  or  in 
the  frontal  wall  of  Didymosella  (see  p.  194).  In  the  former  the  pores  are  purely  the 
result  of  secondary  growth  of  oral  denticles ; in  the  latter  they  are  primary  structures, 
though  admittedly  of  unknown  function. 

Exochella  has  been  recorded  from  Upper  Cretaceous  to  Recent. 

1.  Exochella  tricuspis?  (Hincks) 

Fig.  217 

18816  Mucronella  tricuspis  Hincks,  p.  125,  pi.  3,  fig.  1. 

1881c  Mucronella  tricuspis  Hincks:  Hincks,  p.  266. 

1883a  Mucronella  munita  MacGillivray,  p.  136,  pi.  2,  fig.  10. 

1884  Mucronella  tricuspis  Hincks:  Busk,  p.  159.pl.  22,  figs.  3,  3 a (plate  labelled  “L.  coccinea”) ; 
p.  160,  text-fig.  45. 

? 1887a  Mucronella  tricuspis  Hincks:  Waters,  p.  57. 

1886a  Mucronella  tricuspis  Hincks:  MacGillivray,  p.  63,  pi.  116,  figs.  2,  4. 

18896  Mucronella  tricuspis  Hincks:  Waters,  p.  39. 

18926  Mucronella  tricuspis  Hincks : Hincks,  p.  329. 

1909  Exochella  “ triccuspis  ” (Hincks)  Levinsen,  p.  320,  pi.  17,  figs,  qa-d  (spelling  corrected  on  p.  431). 

lectotype  of  Mucronella  tricuspis  Hincks  (here  chosen).  99.5.1.883.  Recent: 
Curtis  Island,  Bass  Strait.  Specimen  encrusting  lamellibranch  shell.  Hincks  Collec- 
tion. 

diagnosis  (of  M.  tricuspis ).  Exochella  with  a prominent  sub-oral  mucro  over- 
lying  a tridentate  secondary  orifice,  the  median  tooth  rounded  or  slightly  bifid; 
primary  orifice  without  median  denticle.  Marginal  areolae  usually  present.  A pair 
19 
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of  raised,  acuminate  avicularia  placed  at  the  margins  about  half-way  down  the 
zooecium.  Ovicell  immersed,  smooth,  finely  striated. 

description  (of  New  Zealand  fossil).  Zoarium  encrusting. 

Zooecia  small,  hexagonal  or  diamond-shaped,  arranged  in  longitudinal,  diverging 
rows,  indistinctly  separated  by  shallow  furrows.  Secondary  orifice  semicircular,  the 
proximal  lip  bearing  a prominent,  median,  downwardly-directed  denticle  flanked  by  a 
pair  of  large,  lateral  denticles,  occasionally  coalescing  to  form  a pair  of  small  pores. 
Peristome  raised,  especially  proximally,  forming  a prominent  median  mucro.  Oral 
spines  probably  present.  Frontal  wall  slightly  convex,  with  strong  marginal  areolae. 

Avicularia  usually  paired,  raised,  placed  about  half-way  down  the  zooecium  on 
either  side  near  the  margins,  the  acuminate  rostra  directed  laterally  outwards. 

Ovicells  hyperstomial,  deeply  immersed  in  the  distal  zooecium, 
smooth,  and  faintly  striated,  the  proximal  end  crossed  by  a 
prominent  ridge. 

MEASUREMENTS 

Lz =0-30-0-43  mm.  lz =0-25-0-30  mm. 

hr  = o-o6-o-o7  mm.  lr=o-o7-o-09  mm. 

remarks.  The  figures  of  Levinsen  (1909)  show  very  clearly 
the  distinctions  between  E.  tricuspis  (Hincks)  and  E.  longirostris 
Jullien.  He  shows  that  the  primary  orifice  of  the  former  species 
has  an  entire  proximal  lip  (pi.  17,  fig.  9 b),  while  that  of  Jullien’s 
species  has  a distinct,  median  denticle  (pi.  17,  fig.  6b).  These 
pis  (Hincks).  88.1.26.3.  small  differences  seem  sufficient  reason  tor  separating  the 
Recent:  Hawke  Bay,  species,  and  the  only  question  which  may  arise  is  in  regard  to 
ovicell  and  avicularia.  the  validity  oi  Levinsen  s identifications.  the  lectotype  of 
E.  tricuspis  (99.5.1.883)  is  the  only  specimen  in  Hincks’s  collection 
from  Curtis  Island,  Bass  Strait  (the  type-locality),  in  the  Museum  and  the  slide  is 
labelled  by  Kirkpatrick  “Type.”1  Unfortunately,  it  is  a poorly  preserved  specimen 
and  I am  unable  to  discern  the  structures  in  the  orifice  with  any  certainty.  Super- 
ficially the  zooecia  are  very  like  those  of  both  species  of  Exochella  mentioned,  and  I 
would  propose,  therefore,  that  we  accept  the  descriptions  and  figures  of  Levinsen  as 
being  sufficient  justification  for  separating  these  species.  Certainly,  there  is  no 
question  as  to  the  accuracy  of  Levinsen’s  figures,  as  shown  by  comparison  with  fine 
specimens  of  E.  tricuspis  from  Port  Phillip  Heads,  Victoria  (e.g.  97.5.1. 917, 
Bracebridge  Wilson  Coll.). 

The  species  is  quite  common  in  the  coastal  waters  of  Hawke  Bay,  and  labelled 
slides  in  the  Museum  show  that  it  has  been  mistaken  for  Smittia  napierii  Waters 
(1883  pars)  = Exochella  conjuncta,  sp.  nov.  (see  p.  294),  from  which  it  differs  in  its 
tridentate  orifice.  These  Recent  specimens  often  have  a large  umbo  near  the  proximal 
end  of  the  zooecium,  but  this  is  not  seen  on  the  lectotype  nor  on  the  fossil  from  North 
Canterbury. 

1 At  best  this  can  be  only  a syntype  (cf.  Hincks,  18816,  p.  i,  footnote).  See  also  p.  5 for  a note  on  the 
Bass  Strait  material. 
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Waters  (1887a,  p.  57)  recorded  this  species  from  Petane,  but  there  is  no  trace  of 
his  material  either  in  the  Geological  Department  or  at  the  Manchester  Museum.  A 
specimen  from  Napier  in  the  Waters  Collection  at  the  Manchester  Museum  bears  the 
label  “ Mucronella  tricuspis”  with  a note  “I  do  not  see  any  Mucronella  tricuspis  but 
there  is  Smittia  Napierii  W.”  The  colony  belongs  in  fact  to  Exochella  conjuncta, 
sp.  nov. 

A very  worn  colony  (D.  36969)  encrusting  the  brachiopod  Magadina  sp.  is  referred 
rather  doubtfully  to  this  species,  because  it  does  not  show  sufficiently  clearly  the 
characters  necessary  to  distinguish  it  from  the  other  New  Zealand  species  of  Exochella 
described  by  Levinsen  (1909,  pp.  320  et  seq.)— but  it  should  be  noted  that  E.  tricuspis 
appears  to  be  the  commonest  species  of  the  genus  on  the  New  Zealand  coast.  The 
secondary  orifice  is  seldom  exposed,  but  a prominent,  tricuspid  proximal  lip  can 
occasionally  be  discerned,  and  the  ovicell  is  typical  of  that  seen  in  Recent  specimens 
of  E.  tricuspis.  The  specimen  is  too  poor  for  figuring,  and  I have,  therefore,  added  a 
figure  of  a Recent  specimen  from  Hawke  Bay,1  New  Zealand  (88.1.26.3,  Jelly  Coll., 
labelled  “Smittia  napierii’’  by  Jelly). 

DISTRIBUTION 

Recent:  ( E . tricuspis)  Curtis  Island,  Bass  Strait;  Port  Phillip  Heads,  Victoria; 
New  Zealand;  Prince  Edward  Island,  South  Indian  Ocean;  Cape  of  Good  Hope 
(Busk) . 

Fossil:  [E.  tricuspis ) [Pliocene]:  Petane  (Waters).  ( E . tricuspis?)  [Miocene]:  Waipara 
River. 

SPECIMEN 

D.  36969  South  bank  of  Waipara  River,  at  road  crossing,  140  chains  at  248°  from  Trig.  K,  Waipara 
S.D.  1 specimen  encrusting  Magadina  sp.  Collected  by  B.  H.  Mason. 

2.  Exochella  jelly ae, 2 sp.  nov. 

Figs.  218,  219 

1887a  Mucronella  ? alvareziana  (d’Orbigny) : Waters,  p.  57,  pi.  7,  figs.  24,  25  (“  ? ” omitted  from 
explanation  of  plate)  [ non  Escharina  alvareziana  d’Orbigny,  1842,  pi.  6,  figs.  1-4;  1847, 
p.  14;  nec  Smittia  alvareziana  (d’Orbigny):  Waters,  1905a,  p.  239]. 

holotype.  D.  1421.  [Pliocene]:  Waipukurau  Gorge.  Specimen  encrusting 

Ostrea.  Slide  labelled  “Mucronella  alvareziensis  D’Orb.”  by  Jelly.  Vine  Collection. 

diagnosis.  Exochella  with  tridentate  orifice,  the  median  denticle  squared. 
Frontal  wall  raised  into  a spine-like  umbo  overhanging  the  orifice.  Marginal  areolae 
very  prominent  and  separated  by  costae.  Ovicells  with  a very  thick,  narrow,  cal- 
careous ectooecium.  Avicularian  rostra  directed  laterally  inwards. 

description.  Zoarium  encrusting. 

Zooecia  small,  hexagonal,  arranged  quincuncially  in  longitudinal,  diverging  rows, 
distinctly  separated  by  a salient  thread.  Primary  orifice  semicircular,  the  proximal 
lip  of  the  secondary  orifice  with  a narrow,  median,  squared  denticle  flanked  closely 

1 “Hawke  Bay”  is  the  name  of  the  large  inlet  on  the  east  coast  of  the  North  Island  on  which  Napier 
stands,  while  “Hawkes  Bay”  is  the  name  of  the  province. 

2 After  Miss  E.  C.  Jelly. 
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on  either  side  by  an  inwardly-directed  denticle.  Peristome  thickened  but  not  raised, 
bearing  distally  five  or  six  stout  spine-bases.  Frontal  wall  raised  distally  into  a stout, 
spine-like  umbo  overhanging  the  proximal  lip  of  the  orifice,  the  base  of  the  umbo 
bordered  with  ten  to  twelve  radiating  marginal  areolae  separated  by  costae. 

Avicularia  generally  paired,  often  one  only,  sometimes  absent,  on  either  side  and 
at  the  level  of  the  frontal  umbo,  the  sharp,  triangular  rostra  directed  obliquely  inwards. 

Ovicells  rare,  hyperstomial,  the  ectooecium  very  thick  and  confined  to  the  distal- 
lateral  periphery,  forming  a very  conspicuous  border,  the  entooecium  raised  into  a 
rounded  prominence  with  perforations  along  its  junction  with  the  ectooecium. 

MEASUREMENTS 

Lz=o-30-o-38  mm.  lz  = o-26-o-32  mm. 

hr =0-05-0-06  mm.  lr  = 0-09-0-10  mm. 

remarks.  If  the  number  of  specimens  in  the  Geological  Department  collections 
is  any  indication,  this  would  appear  to  be  a common  fossil  in  the  Waipukurau  Gorge 

218  219 


Figs.  218,  219.  Exochella  jelly ae,  sp.  nov. 

Fig.  218.  Paratype,  D.  32503.  Two  ovicelled  zooecia.  The  orifices  are  obscured  by  deposit.  The  ento- 
oecium rises  mound-like  inside  the  ring  of  the  ectooecium. 

Fig.  219.  Holotype,  D.  1421.  Three  non-ovicelled  zooecia. 

deposits,  and  it  is  unfortunate  that  the  zooecial  orifices  are  so  seldom  free  from 
secondary  deposits.  From  those  observed,  however,  it  is  clear  that  Waters’s  figure 
(1887a,  pi.  7,  fig.  25)  does  not  do  full  justice  to  the  proportionate  size  of  the  median 
denticle  in  the  orifice. 

The  frontal  umbo  is  a constant  character,  though  its  position  varies  slightly  so 
that  it  does  not  always  overhang  the  orifice.  The  summit  of  the  umbo  appears  to 
be  a flattened  area,  which  may  have  been  covered  by  a membrane  in  life.  It  is  not 
in  any  sense  a mucro,  and  the  nature  of  the  external  teeth  on  the  proximal  lip  of  the 
secondary  orifice  excludes  the  species  from  the  genera  Smittina  and  Mucronella. 

The  avicularia  are  generally  very  small,  spatulate  or  acuminate,  and  immersed 
in  the  marginal  areolations,  but  in  the  holotype  they  are  large  (0-07  mm.  in  length) 
and  are  directed  obliquely  laterally  inwards  (Fig.  219). 

The  two  ovicells  preserved  in  the  material  available  are  in  specimen  D.  32503; 
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the  entooecium  appears  to  be  pierced  by  small,  lateral  areolations  similar  to  those  seen 
in  species  of  Chiastosella  (Fig.  218).  Waters  (1887a,  p.  57)  did  not  record  ovicells, 
which  is  not  surprising  as  I have  not  found  them  in  any  other  specimens. 

MM.  J.  Roger  and  E.  Buge  have  very  kindly  lent  me  d’Orbigny’s  specimens  of 
Escharina  alvareziana  (1842,  pi.  6,  figs.  1-4;  1847,  p.  14)  from  his  collection  in  the 
Laboratoire  de  Paleontologie,  Museum  National  d’Histoire  Naturelle,  Paris.  This  is 
the  species  in  which  Waters  placed  the  New  Zealand  fossils.  The  specimens,  an 
unnumbered  one  from  Arica,  Chile,  and  probably  the  type,1  and  No.  13686  from  Payta, 
Peru,  both  encrust  lamellibranch  fragments.  The  zooecia  are  similar  in  form  and 
areolation  to  those  of  E.  jellyae,  but  the  orifice  is  rounded-quadrate  in  shape,  and 
there  are  no  secondary  teeth  visible.  Further,  there  are  no  oral  spines  and  the  frontal 
avicularia  are  directed  outwards. 

As  Waters  noted  (1887a,  p.  57),  the  material  of  Lepralia  alata  Busk  (1854,  p.  71, 
pi.  79,  fig.  3),  from  Cape  Horn,  has  been  lost,  and  it  is  difficult  to  say  what  species  it 
is.  Jullien  (1881,  p.  167)  declared  that  it  was  identical  with  Exochella  alvareziana 
(d’Orbigny),  but  the  orifices  of  the  specimens  of  that  species  which  I have  examined 
are  much  larger  than  those  of  L.  alata ; moreover,  Busk  figured  and  described  two 
or  three  distal  spines.  L.  alata  is  distinguished  from  E.  jellyae  by  its  small,  narrow 
orifice  and  its  frontal  avicularia  directed  outwards. 

E.  zelanica  Levinsen  (1909,  p.  322,  pi.  17,  figs.  8 a-e)  [=Mucro7tella  diaphana 
(MacGillivray)  var.  armata  Hincks,  18826,  p.  167,  pi.  8,  fig.  3]  is  separated  by  its 
smaller  denticles  in  the  orifice,  its  frontal  wall  with  scattered  pores  and  very  small, 
marginal  areolae,  and  its  sub-oral  rather  than  sub-central  umbo. 

distribution.  [Pliocene]:  Napier;  Petane;  Waipukurau  Gorge. 

SPECIMENS 

D.  1421  (Fig.  219).  Holotype  (see  above). 

D.  1417  Paratype.  Napier.  1 encrusting  specimen.  Slide  labelled  “ Microporella  diadema” 
by  Vine.  Vine  Collection. 

D.  1422-1424  Paratypes.  Waipukurau  Gorge.  3 encrusting  specimens.  Slides  labelled 
“ Mucronella  alvareziana  D’Orb.”  by  Jelly.  Vine  Collection. 

D.  32503  (Fig.  218).  Paratype.  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled 
“Mucronella  alvareziensis  D’Orb.”  by  Jelly.  Hincks  Collection. 

D.  36777  Paratype.  Waipukurau  Gorge.  1 encrusting  specimen.  Hincks  Collection. 

OTHER  MATERIAL 

Paratype.  Napier.  1 encrusting  specimen.  Slide  labelled  “Mucronella  alvareziana  d’O.”  by 
Waters.  Waters  Collection,  Manchester  Museum. 

Paratypes.  Waipukurau.  3 encrusting  specimens.  Slide  labelled  “Mucronella  alvareziana  d’Orb.” 
by  Waters.  Waters  Collection,  Manchester  Museum. 

Paratype.  Tanner’s  Run,  Petane.  1 encrusting  specimen.  Slide  labelled  “ Mucronella  alvareziana 
d’Orb.”  by  Jelly.  Jelly  Collection,  Manchester  Museum. 

Paratype.  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “ Mucronella  alvareziana,  d’O. 
Microporella  ciliata  Pall.  Micropora  variperforata  W.”  by  Waters.  Jelly  Collection,  Manchester 
Museum. 

1 Arica  is  mentioned  as  one  of  the  type-localities  of  this  species  by  d’Orbigny  (1847,  p.  14),  while 
Payta,  Peru,  is  not.  There  is  no  material  from  Cobija,  Peru,  in  d’Orbigny’s  collection. 
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3.  Exochella  conjuncta,1  sp.  nov. 

Figs.  220-223 

1883  Smittia  napierii  Waters,  p.  438  ( pars ),  pi.  12,  fig.  14. 

Non  1887a  Smittia  napierii  Waters:  Waters,  p.  59  (?  =Exochella  lobata  Levinsen,  1909,  p.  321,  pi.  17, 
figs.  ja-c). 

1889a  Smittia  napierii  Waters:  Waters,  pp.  17,  24,  pi.  3,  figs.  34,  35. 

holotype.  D.  36008.  [Pliocene]:  [Napier].  Encrusting  specimen.  Slide 

labelled  “ Smittia  Napierii  Waters  MS.  New  Zealand.  Recent  Tertiary”  by  Jelly. 
Hincks  Collection. 

diagnosis.  Exochella  with  a pair  of  lateral,  peristomial  teeth  coalescing  across 
the  proximal  end  of  the  primary  orifice  to  form  a small  pore.  Secondary  orifice  with 
a median,  rounded  sinus  in  the  proximal  lip.  Ovicell  hyperstomial,  opening  into  the 
peristomie. 

description.  Zoarium  encrusting. 

Zooecia  small,  hexagonal  or  ovate,  arranged  alternately  on  longitudinal,  diverging 
rows,  distinctly  separated  by  deep  furrows.  Primary  orifice  semicircular  distally, 

220 
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Figs.  220-223.  Exochella  conjuncta,  sp.  nov. 

Fig.  220.  Holotype,  D.  36008.  Zooecia  and  avicularia. 

Fig.  221.  Paratype,  D.  36009.  Details  of  orifice  showing  proximal  pore  formed  by  the  coalescence  of  the 
teeth  which  grow  laterally  from  the  sides  of  the  primary  orifice  (cf.  Fig.  223). 

Fig.  222.  Paratype,  D.  36009.  Ovicelled  zooecium.  The  avicularium  belongs  to  the  adjacent  zooecium 
on  the  left. 

Fig.  223.  Holotype,  D.  36008.  Young  marginal  zooecium  showing  the  orifice  before  coalescence  of  the 
lateral  teeth  (cf.  Fig.  221). 

1 Referring  to  the  coalesced  teeth  in  the  orifice. 
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sub-triangular  proximally,  the  proximal  portion  constricted  by  the  coalescence  of  two 
large  denticles  growing  from  the  sides  deep  in  the  peristomie  and  leaving  a proximal, 
rounded  pore.  Secondary  orifice  semicircular,  the  proximal  lip  concave  and  drawn 
out  into  a large,  expanding,  rounded  median  sinus  corresponding  with  the  peri- 
stomial  pore  below.  Peristome  thickened  and  raised  evenly  all  round.  No  oral 
spines.  Frontal  wall  convex,  smooth,  with  a row  of  radiating  marginal  areolae 
separated  by  costae. 

Avicularia  single  or  paired,  sessile,  acuminate,  raised  or  immersed  in  the  areolated 
margin,  the  narrow  rostrum  directed  laterally  outwards. 

Ovicells  hyperstomial,  globular,  wider  than  long,  immersed  in  the  distal  zooecium, 
the  ectooecium  confined  to  the  margins,  the  peristome  continued  across  its  proximal 
frontal  surface  as  a prominent  ridge. 

MEASUREMENTS 

Lz  = 0-34-0-40  mm.  lz=o-i7-o-i9  mm. 

(Excluding  sinus)  hr= 0-05-0-06  mm.  lr= 0-07-0-08  mm. 

remarks.  This  species  is  introduced  because  the  two  syntypes  of  Smittia  napierii 
Waters  (1883,  p.  438)  belong  to  different  species.  The  one  from  Waurn  Ponds, 
Victoria  (D.  32893,  Bracebridge  Wilson  Coll. — labelled  by  Waters  “Smittia  Napierii 
Wat.  Reed.  p.  437  ”),  is  very  badly  worn  and  is  too  encrusted  with  deposit  for  specific 
determination.  Nevertheless,  Blake  (1902,  p.  75)  selected  that  specimen  (Geological 
Society  No.  R.  14157)  as  the  type  of  S.  napierii.  The  other  syntype,  figured  by 
Waters  (1883,  p.  438,  pi.  12.  fig.  14),  was  stated  to  be  “a  specimen,  fossil,  sent  me  by 
Miss  Jelly,  from  'recent  Tertiary,’  Napier,  New  Zealand,  and  as  it  is  better  preserved 
than  the  one  from  Waurn  Ponds,  I have  figured  it.”  I have  little  doubt  that  it  is 
specimen  D.  36008,  and  it  has  been  chosen  as  the  holotype  of  E.  conjuncta.  The 
Waurn  Ponds  specimen  differs  from  it  in  having  a long,  pointed  mucro  on  the  frontal 
wall  which  protrudes  over  the  orifice  and  gives  it  an  Eschar oides- like  appearance. 

E.  conjuncta  differs  from  the  other  species  of  Exochella  described  by  Levinsen 
(1909,  pp.  320  et  seq.)  in  the  absence  of  a sub-oral,  median  denticle  or  mucro  projecting 
distally  over  the  orifice.  Its  orifice  is,  indeed,  unique,  but  its  characters  noted  above 
seem  clearly  to  ally  it  more  closely  to  Exochella  than  to  any  other  genus. 

The  holotype  of  E.  conjuncta  is  a small,  radiating  zoarium  (5  x 2-5  mm.)  encrusting 
a fragment  of  a lamellibranch  shell.  In  the  young  zooecia  at  the  edge  of  the  colony 
the  orifice  is  typically  urceolate  and  faces  distally,  as  in  a number  of  species  of 
Eschar  oides.  However,  the  distal  end  of  the  peristome  builds  up  rapidly  and  the 
secondary  orifice  then  faces  upwards,  whilst  coalescence  of  the  lateral  denticles  takes 
place. 

The  species  has  no  affinities  with  the  Smittinidae,  though  Waters  placed  it  in 
Smittia  (i.e.  Smittina),  for  the  opening  which  he  considered  as  “probably  avicularian” 
in  nature  is  of  the  form  described  above,  i.e.  a pore  or  lacuna  left  on  the  proximal  side 
of  the  coalesced  denticles  in  the  orifice  (Figs.  220-222).  These  denticles  are  not  true 
primary  structures  as  they  are  not  to  be  seen  in  very  young  zooecia  (Fig.  223),  but 
appear  very  soon  in  the  developing  zooecium,  growing  from  the  walls  of  the  peristome. 

The  nature  of  the  frontal  wall,  with  its  radiate,  marginal  areolae  and  its  acuminate 
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avicularia,  and  of  the  orifice,  with  its  secondary  teeth,  strongly  suggests  affinities  with 
Exochella,  which,  as  maintained  above,  cannot  be  restricted  to  species  with  tricuspid 
orifices  as  originally  proposed  by  Jullien  (1888,  p.  55).  There  is  probably  little 
significance  in  the  absence  of  oral  spines  from  the  orifice  of  the  present  species. 

An  unlocalized  specimen  (probably  from  Napier)  (D.  36009,  Hincks  Coll.)  clearly 
exhibits  the  ovicell  as  a rather  inconspicuous,  rounded  chamber  deeply  immersed  in 
the  distal  zooecium.  It  is  identical  with  the  ovicells  of  various  species  of  Exochella 
figured  by  Levinsen  (1909,  pi.  17,  figs.  6-9). 

From  the  description  given  by  Waters  (1887a,  p.  59)  of  his  material  from  Napier, 
Waipukurau,  and  Tanner’s  Run,  Petane,  it  is  clear  that  he  then  possessed  a species 
very  closely  related  to,  if  not  identical  with,  E.  lobata  Levinsen  (1909,  p.  321,  pi.  17, 
figs.  ya-c).  He  speaks  of  the  “avicularian  mucro  . . . directed  mostly  forwards, 
that  is  towards  the  distal  end,  and  below  this  ...  a narrow  bifid  denticle.”  Such 
features  are  absent  from  E.  conjuncta.  Later  (1889a,  p.  17)  Waters  referred  to 
“Smittia  Napierii”  as  having  an  inwardly-directed,  not  usually  bifid,  lyrula,  and  he 
then  considered  it  closely  allied  to  E.  tricuspis,  though  still  distinct  from  the  latter. 
His  figures  (pi.  3,  figs.  34,  35),  however,  appear  almost  certainly  to  be  E.  conjuncta, 
though  showing  a broad  plate  on  the  primary  orifice  with  a very  tiny,  proximal  pore. 
It  seems  evident  that  Waters  had  not  discovered  the  true  nature  of  the  “lyrula”  in 
this  species. 

DISTRIBUTION 

Recent:  New  South  Wales;  ? New  Zealand. 

Fossil:  [Pliocene]:  Napier;  Waipukurau;  Petane. 

SPECIMENS 

D.  36008  (Figs.  220,  223).  Holotype  (see  above). 

D.  36004  Paratype.  Napier.  1 encrusting  specimen  with  Amphiblestrum  trifolium.  Hincks 
Collection. 

D.  36009  (Figs.  221,  222).  Paratype.  [Napier].  (? Recent).  1 encrusting  specimen.  Slide 
labelled  in  pencil  “see  S.  napierii  fossil”  by  Jelly.  Hincks  Collection. 

D.  32510  Paratype.  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Smittia  Napierii 
W.”  by  Jelly.  Hincks  Collection. 

D.  36813  Paratype.  Petane.  1 encrusting  specimen.  Blake  Collection. 

OTHER  MATERIAL 

Paratype.  Napier.  1 encrusting  specimen.  Slide  labelled  “ Mucronella  tricuspis”  with  a note  by 
Waters,  “I  do  not  see  any  Mucronella  tricuspis  but  there  is  Smittia  Napierii  W.”  Waters  Collection, 
Manchester  Museum. 

Paratype.  Near  Napier.  1 encrusting  specimen.  Slide  labelled  “ Mucronella praestans”  by  Waters. 
Waters  Collection,  Manchester  Museum. 

Paratype.  Trig.  Station,  Tanner’s  Run,  [Petane],  1 encrusting  specimen.  Slide  labelled  “Fossil 
Smittia  Napierii,  W.”  by  Waters.  Jelly  Collection,  Manchester  Museum. 


Genus  ESCHAROIDES  Milne-Edwards 

Escharoides  Milne-Edwards  in  Lamarck,  1836&,  pp.  218,  259;  Gray,  1848,  p.  124;  Norman,  1903a, 
p.  570  (as  Escharoides  “Lamarck”);  Norman,  1903&,  pp.  100,  116;  Levinsen,  1909,  p.  317; 
Bassler,  1935,  p.  106. 

Mucronella  Hincks,  1880a,  p.  360  (pars). 

Peristomella  Levinsen,  1902,  p.  26;  Canu  & Bassler,  1920,  p.  408;  Canu  & Lecointre,  1930,  p.  88; 
Marcus,  1940,  p.  234. 
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genolectotype  (chosen  by  Norman,  1903a,  p.  570).  Cellepora  coccinea  Abild- 
gaard,  1806,  p.  30,  pi.  146,  figs.  1,  2.  Recent : Heligoland. 

diagnosis.  Zoarium  encrusting,  or  bilamellar-foliaceous,  or  bilamellar-lobate,  or 
free,  erect,  cylindrical,  vincularian.  Peristome  generally  mucronate  so  that  the 
secondary  orifice,  which  is  not  distinctly  separated  from  the  primary  orifice,  is  directed 
distally.  A median  tooth  may  occur  in  the  peristomie  projecting  distally  from  the 
proximal  wall.  Avicularia  spatulate,  paired  or  single,  placed  on  the  proximal  slopes 
of  the  peristome.  Frontal  wall  with  marginal  areolae.  Oral  spines  up  to  six  in 
number.  Ovicells  usually  with  a membranous  ectooecium,  the  entooecium  with 
numerous,  scattered  pores  or  marginal  areolae.  Pore-chambers  present. 

remarks.  The  status  of  this  genus  has  been  much  disputed  since  its  institution, 
but  the  following  facts  emerge  to  justify  its  retention. 

Norman  (1903a,  p.  570)  was  the  first  to  state  clearly  the  genotype  in  the  following 
terms,  “ Eschar oides  of  Smitt  and  Hincks  is  not  the  Escharoides,  Lamarck,  the  type 
of  which1  is  Cellepora  coccinea,  Abildgaard  (see  Lamarck  and  Gray,  who  determine 
the  species  intended  by  their  references  to  Fleming  and  Johnston).”  This  selection 
should  be  accepted  as  a valid  designation  of  the  type  because  there  is  no  qualification 
implied  in  the  passage  in  parentheses  as  it  stands.  Anything  in  the  nature  of  a 
qualification  can  only  be  inferred  from  Norman’s  later  work  (19036,  pp.  100,  116), 
where  it  is  obvious  that  he  considered  the  selection  to  have  been  made  earlier  by 
Gray  (1848).  It  must  be  recalled,  however,  that  Gray’s  publication  was  a list  of 
species  of  Polyzoa  in  the  British  Museum,  and  the  fact  that  he  listed  Abildgaard’s 
species  as  the  first  species  under  the  genus  Escharoides  did  not  constitute  a selection 
of  type.  Verrill  (1879a,  p.  149)  had  made  the  same  mistake  and  in  another  work  of 
the  same  year  (18796,  p.  195)  defined  the  type  of  Escharoides  as  “ E.  coccinea  (Abildg.) 
in  the  sense  of  Smitt,  18732  ” =Lepralia peachii  Johnston,  1847,  the  type  of  Mucronella 
Hincks  = Eschar ella  Gray.  This,  however,  is  an  invalid  selection  because  the  latter 
species  does  not  occur  amongst  the  nineteen  genosyntypes  listed  by  Milne-Edwards 
(18366). 

Regarding  the  inadequacy  of  Abildgaard’s  account  of  Cellepora  coccinea  from 
Heligoland,  there  can  be  little  doubt  that  his  trivial  name  and  his  description,  “ Celle- 
pora cellulis  urceolatis  punctatis  ...  os  orbicular e,  unidentatum,  margine  denti  opposito 
ciliato,”  refer  to  the  common  red  or  orange-red  encrusting  Polyzoan  from  the  North 
Sea  and  British  coastal  waters  (see  Mucronella  coccinea  Hincks,  1880a,  p.  371,  pi.  34, 
figs.  1-6;  and  Borg,  1930,  p.  87,  text-fig.  99). 

Peristomella  Levinsen  (1902,  p.  26)  was  recognized  by  Levinsen  (1909,  p.  317)  as 
a synonym  of  Escharoides,  but  was  retained  by  Canu  & Bassler  (1917,  p.  43)  and  its 
genotype  established  by  them  in  1920  (p.  408)  as  Cellepora  coccinea  Abildgaard.  It 
must,  therefore,  be  rejected  as  an  absolute  synonym  of  Escharoides. 

We  are  still  very  much  in  doubt  as  to  the  relationships  of  Escharoides  to  other 
Ascophoran  genera.  The  three  species  and  a variety  described  below,  in  addition 

1 The  italics  are  mine. 

2 This  appears  to  be  an  error  for  Smitt  (1868,  p.  26)  as  Smitt  does  not  mention  E.  coccinea  in  his 
1873  paper. 
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to  others  from  elsewhere,. e.g.  E.  costifera  Marcus  (1938 b,  p.  38,  pi.  9,  figs.  21A,  21B), 
have  ovicells  with  marginal  areolae,  a feature  only  feebly  developed  in  the  genotype, 
and  they  may,  therefore,  have  to  be  transferred  later  to  a new  genus.  The  reasons 
for  placing  them  in  Escharoides  are  the  presence  of  an  urceolate  peristome  with 
spatulate  avicularia  on  its  proximal  slopes  and  well-marked  pore-chambers  in  the 
zooecial  walls. 

1 . Escharoides  angela  (Hutton) 

Figs.  224,  225 

1873  Lepralia  angela  Hutton,  p.  96. 

1882 b Mucronella  praestans  Hincks,  p.  168,  pi.  7,  figs.  1,  1 a,  zb. 

1898  Mucronella  praestans  Hincks:  Hamilton,  pp.  195,  198. 

1909  Escharoides  praestans  (Hincks)  Levinsen,  p.  318,  pi.  17,  figs.  4 a,  4 b. 

Non  1911  Mucronella  praestans  Hincks:  Hennig,  p.  34,  pi.  4,  figs.  6,  9. 

1922  Escharoides  praestans  (Hincks) : Marcus,  p.  98,  pi.  5,  fig.  4;  text-figs.  2a,  26. 

1925a  Mucronella  praestans  Hincks:  Waters,  p.  601,  pi.  22,  fig.  4. 

?I929  Peristomella  excavata  (MacGillivray)  Livingstone,  p.  85. 

lectotype  (here  chosen) . 75.1.5.28.  Recent:  New  Zealand.  Encrusting  speci- 

men. Hutton  Collection. 

diagnosis.  Encrusting  Escharoides  with  a very  prominent,  urceolate  lip  to  the 
secondary  orifice.  Peristome  supporting  single  or  paired  spatulate  avicularia.  Four 
distal  spines.  No  median  denticle  in  the  proximal  end  of  the  primary  orifice.  Ovi- 
cells globular,  depressed,  with  prominent  marginal  areolae. 

description.  Zoarium  encrusting,  or  free,  erect,  vincularian. 

Zooecia  hexagonal,  ovate,  or  flask-shaped,  arranged  alternately  in  longitudinal 
rows,  distinctly  separated  by  deep  furrows.  Primary  orifice  subcircular,  oblique, 
facing  distally.  No  median  denticle  on  the  proximal  lip.  Peristome  thickened, 
forming  a very  prominent,  urceolate  secondary  orifice,  often  greatly  everted.  Distal 
edge  of  primary  orifice  bearing  four  stout  spine-bases.  Frontal  wall  convex,  smooth, 
or  traversed  by  furrows  corresponding  to  the  marginal  row  of  areolations  separated 
by  prominent  costae. 

Avicularia  generally  single,  sometimes  paired,  frequently  absent,  with  a long, 
spatulate  rostrum,  raised  on  a bracket  or  platform  with  basal  areolations,  placed  to 
one  side  and  occupying  the  proximal  slope  of  the  peristome,  the  rostrum  directed 
laterally  or  obliquely  proximally. 

Ovicells  hyperstomial,  flattened-conical,  deeply  immersed  in  the  distal  zooecium, 
with  strong  marginal  areolations  often  separated  by  costae.  Central  portion  smooth, 
often  bearing  a rounded  umbo. 

Pore-chambers : {a)  distal — three,  less  frequently  two,  with  an  intervening  rosette- 
plate;  ( b ) lateral — two  or  three  on  the  adjacent  half -lateral  wall. 

Ancestrula  small,  globular,  without  lip,  the  peristome  surrounded  by  thirteen  to 
fifteen  spine-bases. 

MEASUREMENTS 

Lz=o-5o-o-55  mm.  12=0-35-0-40  mm. 

remarks.  I cannot  agree  with  Livingstone  (1924,  p.  198;  1929,  p.  85)  and  others 
that  Mucronella  praestans  Hincks  (= Escharoides  angela  Hutton  sp.)  is  the  same 
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species  as  Escharoides  excavata  MacGillivray  sp.  (see  p.  301).  The  presence  of  a 
median  denticle  in  the  proximal  peristomie  of  the  latter  seems  to  distinguish  it  very 
clearly  from  Hutton’s  species,  and  moreover  it  does  not  possess  the  very  salient  peri- 
stome and  the  strong  costae  between  the  areolae  of  E.  angela. 

Of  the  two  specimens  from  Weka  Pass,  the  vincularian  fragment  (D.  36781)  is 
devoid  of  frontal  avicularia,  whilst  the  encrusting  specimen  (D.  36780)  has  small 
zooecia  most  of  which  bear  single,  spatulate  avicularia.  They  are  identical  with  the 
Upper  Tertiary  [Pliocene]  and  Recent  specimens  from  Hawkes  Bay  (labelled  “ Mucro- 
nella  firaestans  Hincks” — see  below). 

In  the  collections  of  Recent  forms  of  this  species  there  is  a fine  series  of  specimens 
showing  the  various  stages  of  growth  and  development.  On  the  growing  edge  of 

224  225 


Figs.  224,  225.  Escharoides  angela  (Hutton). 

Fig.  224.  D.  1425.  Three  zooecia,  two  of  which  show  the  immersed  ovicells  with  deep  marginal  areolae. 
Avicularia  are  not  present. 

Fig.  225.  D.  1426.  In  the  centre,  the  globular  ancestrula  surrounded  by  numerous  spines  gives  rise  to 
four  zooecia,  the  outer  zooecia  on  both  sides  showing  clearly  the  umbonuloid  frontal  wall. 

one  of  these  (97.5.1.911,  Bracebridge  Wilson  Coll.)  from  New  Zealand,  which  encrusts 
a lamellibranch  shell,  several  of  the  young  zooecia  show  membraniporine  characters  in 
their  large,  oval  apertures,  each  of  which  occupies  practically  the  whole  of  the  frontal 
area  and  is  covered  by  a thin  membrane.  The  periphery  of  the  aperture  builds  up 
rapidly  from  the  proximal  end  into  a gentle  arch  passing  across  the  membrane,  and 
before  another  generation  of  zooecia  is  produced  the  urceolate  peristome  is  formed. 
Through  this  frontal  shield,  which  remains  transparent  for  a short  time  before  com- 
plete calcification,  the  original  aperture  bordered  by  the  marginal  areolations  can  be 
seen  (cf.  Harmer,  1901,  p.  14).  This  method  of  frontal  wall  development  and  struc- 
ture is  termed  “umbonuloid”  by  Harmer  (1902,  p.  332). 

DISTRIBUTION 

Recent:  New  Zealand;  Auckland  and  Masked  Islands  (Marcus);  Chatham  Island 
(Waters,  1906,  p.  20). 

Fossil:  [Pliocene]:  Napier;  Waipukurau  Gorge;  Petane.  Southland,  Waiauan 
[Middle  Miocene] : Weka  Pass. 
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SPECIMENS 

D.  36006  Napier.  1 encrusting  specimen.  Slide  labelled  “ Mucronella  praestans  Hincks”  by 
Jelly.  Hincks  Collection. 

D.  1425  (Fig.  224),  D.  1426  (Fig.  225),  D.  1427  [Napier].  3 encrusting  specimens.  Slides  labelled 
“Mucronella  praestans  Hincks”  by  Vine.  Vine  Collection. 

D.  32504  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Mucronella  duplicata 
Waters  =M.  praestans  H.”  by  Jelly.  Hincks  Collection. 

D.  36937  Waipukurau  Gorge.  1 encrusting  specimen.  Hincks  Collection. 

D.  36955  Petane.  1 encrusting  specimen.  Blake  Collection. 

D.  36780  (encrusting),  D.  36781  (vincularian)  Base  of  Uppermost  Mt  Brown  “E”  Limestone, 
Junction  of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 specimens.  Sent 
by  B.  H.  Mason. 

OTHER  MATERIAL 

Tanner’s  Run,  Petane.  1 encrusting  specimen.  Slide  labelled  “ Mucronella  praestans  H.”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

Napier.  1 encrusting  specimen.  Slide  labelled  “Mucronella  praestans  Hincks”  by  Jelly.  Jelly 
Collection,  Manchester  Museum. 

“Recent  Tertiary,  New  Zealand.”  1 encrusting  specimen.  Slide  labelled  “ Mucronella  praestans 
Hincks”  by  Jelly.  J.  W.  Gregory  Collection,  Museum  of  Zoology,  Cambridge. 


HOLOTYPE. 


2.  Escharoides  angela  (Hutton)  var.  ligulata var.  nov. 

Fig.  226 

D.  36778.  Pareora,  Otaian  [Middle  Oligocene] : “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Quarry, 
Waitapu  S.D.  Lobate  specimen,  10x1-7  mm. 
Sent  by  B.  H.  Mason. 

diagnosis.  Bilamellar-lobate  Escharoides 
angela  with  a very  small  peristome  and  avicularia 
almost  entirely  confined  to  the  marginal  zooecia. 

description.  As  for  E.  angela,  except  that 
the  zoaria  are  invariably  in  flat,  bilamellar, 
ligulate  lobes  with  four  or  five  alternating  rows 
of  zooecia  on  each  face  and  a single  row  along 
each  margin.  The  zooecia  are  elongate-quadrate 
and  the  frontal  avicularia  are  very  seldom  to  be 
found  on  the  flat  surfaces  of  the  lobes,  the 
marginal  zooecia  being  provided  with  the  long, 
spatulate  type.  The  marginal  areolae  are  not 
separated  by  strong  costae  as  in  E.  angela  but 
occur  as  transverse,  oval  pores. 

remarks.  This  variety  may  prove  useful  for 
zonal  purposes  as  it  is  easily  distinguished  from 
true  E.  angela.  It  occurs  abundantly  in  the 
“Bryozoan  Bed”  at  Tarakohe  Quarry. 

Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

1 Lat.,  ligula,  "a  strap,”  referring  to  the  zoarial  form. 


Fig.  226.  Escharoides  angela  (Hutton)  var. 
ligulata , var.  nov.  Holotype,  D.  36778. 
Portion  of  bilamellar  lobe  showing 
the  zooecia  and  the  large,  spatulate 
avicularia. 


DISTRIBUTION. 
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SPECIMENS 

D.  36778  (Fig.  226).  Holotype  (see  above). 

D.  36779  Paratypes.  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Wai- 
tapu  S.D.  Numerous  lobate  specimens.  Sent  by  B.  H.  Mason. 

3.  Eschar oides  excavata  (MacGillivray) 

Figs.  227,  228 

1860&  Lepralia  excavata  MacGillivray,  p.  166,  pi.  2,  fig.  4. 

1879&  Lepralia  excavata  MacGillivray:  MacGillivray,  p.  32,  pi.  38,  figs.  3,  3 a,  3 b. 

1881  Mucronella  duplicata  Waters,  p.  328,  pi.  16,  fig.  54. 

1882a  Mucronella  duplicata  Waters  (in  V inculariae  forma) : Waters,  p.  266. 

1889a  Smittia  praestans  (Hincks)  Waters,  p.  17,  pi.  3,  figs.  9-1 1. 

1909  Escharoides  sauroglossa  Levinsen,  p.  319  {pars). 

1920  Romancheina  prestans  [sfc]  var.  Waters  Canu  & Bassler,  p.  407,  text-figs.  120B-D. 

1924  Escharoides  excavata  (MacGillivray)  Livingstone,  p.  197. 

? 1926a  Escharoides  sauroglossa  Levinsen:  Livingstone,  p.  96. 

1926  Peristomella  sauroglossa  (Levinsen)  Waters,  p.  428,  pi.  17,  figs.  9,  11. 

lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  64523. 
Recent : no  locality  given,  but  probably  Port  Phillip  Heads,  Victoria.  Slide  labelled 
“ Leftr alia  excavata.”  Specimen  encrusting  shell  fragment.  MacGillivray  Collection. 
[The  present  identification  is  based  on  a Recent  specimen  from  Port  Phillip  Heads, 
Victoria  (88.11. 14.259,  Bracebridge  Wilson  Coll.),  labelled  “Mucronella  excavata 
McG.”] 

diagnosis.  Encrusting  or  vincularian  Escharoides  with  the  primary  orifice  bear- 
ing proximally  a large,  rounded  median  sinus  flanked  by  a pair  of  strong  denticles 
between  which  is  an  erect,  squared,  median  tooth.  Peristome  urceolate  but  not 
markedly  salient.  Frontal  wall  of  mature  zooecia  hummocky,  with  numerous  pores 
not  confined  to  the  margins.  Avicularia  large,  paired,  flanking  the  orifice. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal  or  ovate,  arranged  alternately  in  longitudinal  rows,  not  dis- 
tinctly separated.  Primary  orifice  subcircular  with  a pair  of  stout  denticles  on  the 
proximal  lip  producing  a deep,  rounded  median  sinus.  Peristome  thickened  and 
elevated  proximally  into  a spout-like  lip  in  the  centre  of  which,  but  deeply  placed, 
is  an  erect  tooth  with  flattened  top.  Distal  edge  of  peristome  with  four  stout,  tubular 
spine-bases.  Frontal  wall  slightly  convex,  hummocky  in  mature  zooecia,  with  a 
number  of  pores  perforating  the  entire  area,  the  pores  becoming  slit-like  towards  the 
margins  of  the  zooecia. 

Avicularia  paired,  large,  spatulate,  the  rostra  curved  upwards  at  their  extremities 
and  directed  obliquely  outwards. 

Ovicells  hyperstomial,  deeply  immersed  in  the  distal  zooecium,  provided  with 
deep,  radiating  areolae  separated  by  prominent  costae. 

MEASUREMENTS 
Primary  orifice 

(including  sinus)  hr  = o-i7-o-20  mm.  lr=o-i7-o-i8  mm. 

remarks.  Livingstone  (1924,  p.  197)  has  dealt  with  the  synonymy  of  this  species, 
but,  as  stated  above  (p.  298),  I cannot  agree  with  his  conclusions.  MacGillivray’s 
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original  description  of  Lepralia  excavata  (1860&,  p.  166)  states  that  “the  lower  lip 
. . . [of  the  orifice  has]  ...  a deep  notch,  inside  the  bottom  of  which  is  usually 
a small  simple  denticle.”  In  my  opinion  this  clearly  separates  the  species  from 
E.  angela  Hutton  sp.,  which  does  not  possess  any  median  denticle,  which,  moreover, 
has  much  stronger  costae  between  the  areolae  and  a much  more  strongly  urceolate 
proximal  lip  to  the  peristome,  and  which  shows  no  tendency  to  perforation  of  the 
central  part  of  the  frontal  wall.  MacGillivray’s  species  is  almost  certainly  the  one 
which  Levinsen  (1909,  p.  319)  recorded  from  Port  Phillip,  Victoria,  as  E.  sauroglossa, 
and,  in  spite  of  Livingstone’s  statement  to  the  contrary,  I believe  it  is  the  species 
described  by  Waters  from  Green  Point,  New  South  Wales,  as  Smittia  praestans,  Hincks 
(1889a,  p.  17). 

Waters  (1926,  p.  428)  has  discussed  the  nature  of  the  frontal  pores  [under  Peri- 
stomella  sauroglossa  (Levinsen)]  and  has  shown  that  in  the  youngest  zooecia  there 

227  228 


Fig.  227.  Ovicelled  zooecium. 

Fig.  228.  Young,  marginal  zooecium  showing  the  nature  of  the  primary  orifice  with  its  stout,  proximal 
denticles.  The  median  tooth  has  not  yet  formed. 

is  a single  line  of  marginal  pores  (areolae),  “though  very  soon,  as  seen  in  specimens 
from  New  Zealand  and  New  South  Wales,  other  pores  are  also  formed”  (cf.  also 
Waters’s  pi.  17,  fig.  9,  of  a specimen  from  Napier). 

I have  not  examined  the  specimen  of  E.  sauroglossa  Levinsen  (1909,  p.  319,  pi.  17, 
figs.  5 a-f,  not  fig.  6 as  stated  in  the  text)  which  was  collected  from  telegraph  cables 
at  36  fathoms  in  the  West  Channel,  Kiushiu,  Japan  (330  08'  N.;  1290  20'  E.),  by  M. 
Schonau,  an  engineer  of  the  Great  Northern  Telegraph  Company.  This  specimen  is 
in  the  Levinsen  Collection  in  Universitetets  Zoologiske  Museum,  Copenhagen,  and 
Dr  P.  L.  Kramp  states  (in  litt.)  that  it  was  probably  the  one  figured  by  Levinsen 
(pi.  1 7,  fig.  5a),  as  the  zooecia  agree  exactly  with  that  figure.  The  species  is  probably 
distinct  from  E.  excavata  (MacGillivray) , but  a study  of  the  young  marginal  zooecia  is 
necessary  to  show  whether  there  is  a difference  in  the  frontal  pores  and  areolations. 

The  specimen  from  Waipipi  is  clearly  identical  with  MacGillivray’s  species,  though 
it  has  a much  deeper  sinus  in  the  proximal  lip  of  the  orifice  (cf.  Levinsen,  1909,  p.  319). 
The  median  tooth,  which  is  very  small  and  difficult  to  discern  inside  the  lip  of  the 
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peristome,  is  evidently  a product  of  mature  growth,  for  it  is  absent  from  the  peripheral 
zooecia,  in  which  the  primary  orifice  with  its  large  denticles  is  exposed  (Fig.  228). 

The  specimen  from  Castlecliff  (D.  36996)  is  much  encrusted  with  deposit,  but  the 
external  appearance  of  the  orifice  and  the  lateral  avicularia  leave  little  doubt  as  to 
the  identification. 

A free,  erect,  vincularian  fragment  (D.  1995,  Leipner  Collection)  from  Curdies 
Creek,  S.W.  Victoria,  is  probably  the  specimen  described  and  figured  as  Mucronella 
duplicata  by  Waters  (1881,  p.  328,  pi.  16,  fig.  54).  Though  rather  worn,  it  shows 
clearly  the  median  tooth  in  the  peristome  and  is  undoubtedly  conspecific  with 
MacGillivray’s  species.  It  has  rather  peculiar  avicularia  in  that  the  rostrum  rests 
on  a very  salient,  lip-like  projection  or  bracket  and  is  directed  proximally.  This 
support  is  situated  on  the  proximal  part  of  the  frontal  wall,  whilst  a smaller,  spatulate 
avicularium  of  similar  form  rests  on  the  base  of  the  peristome  where  the  latter  begins 
to  evert,  and  its  rostrum  is  directed  laterally.  This  variation  in  the  avicularia  is 
probably  an  adaptation  to  the  vincularian  habit. 

DISTRIBUTION 

Recent:  Victoria;  New  South  Wales;  ? Queensland  (Livingstone) ; New  Zealand. 

Fossil:  Hawera,  Rapanui  Formation  [Late  Pleistocene]:  Waipipi.  Wanganui, 
Castlecliffian  CU3  [Upper  Pliocene] : Castlecliff.  [Pliocene]  and  [Miocene]  of  Victoria 
(Crespin,  1943,  p.  89,  as  Peristomella  praestans  Hincks  sp.).  (PBalcombian  [Middle 
Miocene]):  Curdies  Creek,  Victoria;  Mt  Gambier,  South  Australia. 

SPECIMENS 

D.  36979  (Figs.  227,  228).  N.Z.G.S.  Loc.  4174,  Waipipi.  1 encrusting  specimen.  Collected 
by  C.  A.  Fleming. 

D.  36996  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  1 encrusting  specimen.  Collected  by  C.  A. 
Fleming. 


4.  Eschar oides  suggestus,1  sp.  nov. 

Fig.  229 

holotype.  D.  36782.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Encrusting  specimen, 
Sent  by  B.  H.  Mason. 

diagnosis.  Eschar  oides  with  the  secondary  orifice  laterally  contracted  near  the 
proximal  lip.  Peristome  urceolate,  bearing  a strong,  median  mucro.  Small,  paired, 
immersed  oral  avicularia  present,  their  rostra  directed  inwards.  Ovicell  with 
marginal  areolae. 

description.  Zoarium  encrusting. 

Zooecia  arranged  alternately  in  longitudinal  rows,  distinctly  separated  by  shallow 
furrows  between  the  marginal  areolations.  Orifice  directed  obliquely  distally,  semi- 
elliptical or  semicircular,  slightly  contracted  laterally,  then  expanding  to  a straight 
or  concave  proximal  lip.  Peristome  thickened  and  somewhat  urceolate  proximally, 
often  with  a strong,  distally-directed,  rounded,  median  mucro.  Vestibular  arch 

1 Lat.,  suggestus,  "a  platform,”  referring  to  the  sub-oral  eminence. 
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prominent.  Frontal  wall  convex,  smooth,  rising  sharply  to  the  peristome,  bordered 
with  marginal  areolae. 

Avicularia : one,  sometimes  a pair,  immersed,  placed  at  the  side  of  the  peristome 

at  the  proximal  angles  of  the  orifice,  the  rostra  directed 
laterally  inwards. 

Ovicells  hyperstomial,  slightly  globose,  immersed  in 
the  zooecium,  with  a row  of  marginal  areolations. 

No  spine-bases  seen. 

MEASUREMENTS 

Lz=o-48-o-53  mm.  lz  = o-25-o*30  mm. 

hr=o-n-o-i3  mm.  lr=o-i4-o-i6  mm. 

remarks.  The  secondary  orifice  of  this  species,  with 
the  lateral  contractions  near  the  proximal  lip,  is  super- 
ficially hippoporine  in  appearance.  These  indentations 
are  not  condyles,  however,  but,  as  is  seen  in  specimens  of 
Eschar oides  coccinea  ( Abildgaard) , lateral  growths  of  the 
peristome  without  any  extension  downwards.  In  most 
respects  the  species  corresponds  with  Levinsen’s  definition 
of  Escharoides  (1909,  p.  317),  though  the  ovicell  appears 
to  be  covered  by  a calcareous  ectooecium  as  in  E.  excavata 
(MacGillivray). 

The  peristome  juts  out  as  a prominent  shelf  round  the  proximal  side  of  the  orifice 
and  at  its  outer  extremities  supports  the  lateral  avicularia.  As  these  are  deeply 
immersed  chambers  they  are  quite  distinct  from  the  usual  type  of  sessile  avicularia 
associated  with  species  of  Escharoides. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMEN 

D.  36782  (Fig.  229).  Holotype  (see  above). 

OTHER  MATERIAL 
1 paratype  in  the  N.Z.G.S.  Museum. 


I I I 1 ! 1 

O 0.5  mm 

Fig.  229.  Escharoides  suggestus, 
sp.  nov.  Holotype,  D.  36782. 
Three  zooecia,  the  two  upper- 
most with  ovicells.  Note  the 
flattened  rim  proximally  to  the 
orifice  with  the  immersed  avi- 
cularia at  its  outer  extremities. 


Genus  UMBONULA  Hincks 

Umbonella  Hincks,  i88o«,  p.  316  ( non  Adams,  1863,  p.  265). 

Umbonula  Hincks,  1880a,  p.  cxxxviii,  footnote;  Harmer,  1902,  pp.  293,  331,  340;  Canu,  1908,  p.  301 
(as  Umbonula  “ Harmer  ”) ; Canu  & Bassler,  1920,  p.  494;  Canu  & Lecointre,  1930,  p.  101 ; Bassler, 
1935,  P-  223;  Osburn,  1940,  p.  439;  Marcus,  1940,  p.  282. 

genotype  (by  monotypy).  Cellepora  verrucosa  Esper,  1790,  p.  239,  pi.  Cellepora 
II,  figs.  1,  2,  which  probably  = Umbonella  verrucosa  (Esper)  Hincks,  1880a,  p.  317 
[pars),  pi.  39,  fig.  2 [non  fig.  i = Umbomda  littoralis  Hastings,  1944,  p.  280,  fig.  iB) 
= Umbonula  ovicellata  Hastings,  1944,  p.  277,  figs.  iA,  2A,  2B.  Recent:  Britain. 

diagnosis.  Zooecia  with  arched  frontal  walls  flanked  by  radiating  areolae 
separated  by  costae.  Orifice  large,  sub-quadrangular  or  subcircular,  usually  with  a 
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prominent,  sub-oral  umbo  often  bearing  an  avicularium.  Ovicells  with  radiating 
pores  or  finely  perforate. 

remarks.  See  Hastings,  1944,  and  Hastings,  1949,  p.  210,  for  a discussion  of 
Umbonula  verrucosa  (Esper). 

Umbonula  bicuspis  (Hincks) 

Figs.  230,  231 

1883  Mucronella  bicuspis  Hincks,  p.  201,  pi.  7,  figs.  2,  2 a. 

1887a  Smittia  biincisa  Waters  var.  bicuspis  (Hincks)  Waters,  p.  58. 

1889a  Mucronella  biincisa  “Hincks”:  Waters,  p.  23,  pi.  3,  fig.  28  ( non  Smittia  biincisa  Waters, 
1882a,  p.  272,  pi.  7,  fig.  1). 

1893a  Mucronella  bicuspis  Hincks:  Hincks,  p.  181. 

1895  Mucronella  bicuspis  Hincks:  Hincks,  p.  iv,  footnote. 

1902  Mucronella  bicuspis  Hincks:  Harmer,  p.  332. 

1909  Petralia  bicuspis  (Hincks)  Levinsen,  pp.  350,  351. 

19256  Petralia  biincisa  (Waters)  Waters,  p.  540,  pi.  29,  figs.  21,  22. 

1929  Petraliella  biincisa  (Waters)  Canu  & Bassler,  p.  256,  text-fig.  106U. 

lectotype  (here  chosen).  97.5.1.888.  Recent:  New  Zealand.  Specimen  en- 
crusting shell  fragment.  Bracebridge  Wilson  Collection. 

diagnosis.  Umbonula  with  a large, 
deeply  bifid  denticle  on  the  proximal 
lip  of  the  orifice.  Sub-oral  mucro  sur- 
mounted by  a rounded  avicularium  or 
occasionally  replaced  by  a large  spine. 

Paired  oral  avicularia  present.  Frontal 
wall  pierced  by  radiating  pores. 

description.  Zoarium  unilamellar 
or  encrusting. 

Zooecia  oval  or  hexagonal,  arranged 

quincuncially  in  longitudinal  rows,  not 

distinctly  separated.  Orifice  large,  sub- 

quadrangular,  rounded  distally,  with  a 

slightly  raised  margin,  contracted  proxi- 

mally  by  a pair  of  prominent  shoulders, 

the  proximal  lip  Straight  and  bearing  Fig-  23°-  D.  36708.  Four  zooecia  and  avicularia,  show- 
. ..  ,.  - i 7 ing  the  sub-oral  spine  and  the  umbonuloid  frontal 

externally  a median  process  formed  of  Wan. 

two  very  deeply  and  widely  Separated  Fig-  23T-  D-  367°9-  Basal  wall  of  zoarium  showing  the 
. ,,  \T  , . -a  , , „ (?  radicular)  pores  and  the  convex  distal  walls  of  the 

teeth.  No  oral  spines,  brontal  wall  zooecia. 
convex,  rising  distally  to  a very  large 

mucro  usually  bearing  a rounded  avicularium  on  its  distal  slope,  occasionally  spine- 
like without  avicularium,  rarely  replaced  entirely  by  an  immersed  avicularium.  Base 
of  mucro  with  radiating,  slit-like  areolations  on  the  proximal  and  lateral  sides 
reaching  towards  the  margin  of  the  zooecium. 

Avicularia:  (a)  mucronate  as  above,  the  broad,  rounded  rostrum  directed  proxi- 
mally;  (b)  paired,  small,  one  on  either  side  of  the  orifice  alongside  the  shoulders,  the 
rostra  directed  distally. 

20 
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Ovicells  hyperstomial,  globular,  wider  than  long,  the  entooecium  finely  perforate 
and  bearing  a slightly  raised  rim  along  the  distal  (upper)  edge  of  the  orifice,  which  is 
not  closed  by  the  zooecial  operculum. 

Distal  wall  of  zooecium  sloping  upwards  distally  and  perforated  by  rosette-plates 
arranged  vertically  on  each  side  of  the  median  line  with  a single  plate  placed  almost 
in  the  centre  of  the  wall.  Basal  wall  (exterior)  of  unilamellar  colonies  perforated  by 
large  pores  probably  for  radicular  attachments,  the  basal  end  of  the  distal  wall 
clearly  marked  by  a rounded,  salient  ridge,  convex  distally. 

MEASUREMENTS 

Lz=o*50-o*55  mm.  lz  = 0*38-0-43  mm. 

hr  = o*20-o*23  mm.  lr  = o*i9-o*2i  mm. 

Ovicell  L = 0*23-0*25  mm.  1=0*28-0*32  mm. 

remarks.  This  species  is  extremely  puzzling  in  its  affinities.  Its  form  may  be 
unilamellar  (D.  36708,  D.  36709)  with  pores  in  the  basal  wall,  which  are  probably  for 
radicular  attachment  of  the  colony  to  the  substratum,  such  as  are  usually  found  in  the 
Petraliidae ; its  ovicell  is  typical  of  that  seen  in  Petr  alia  sensu  lato ; and  its  orifice  is 
provided  with  an  external,  bifid  "lyrula”  and  “cardelles,”  which  are  found  in  many 
species  of  that  family,  notably  in  Mucropetraliella  Stach  (1936^,  p.  372).  There  can 
be  no  doubt,  however,  that  the  frontal  wall  of  U.  bicuspis  is  typically  “umbonuloid” 
(see  Harmer,  1902,  p.  332)  and  not  at  all  like  that  of  Mucropetraliella  ellerii  MacGil- 
livray  sp.  (1869,  p.  135)  (cf.  Stach,  1936 d,  fig.  14A,  and  also  Hincks,  1895,  p.  iv, 
footnote). 

Hincks  (1883,  pi.  7,  fig.  2)  figured  two  or  three  distal  spines  on  the  orifice  of  this 
species  and  later  (1895,  p.  iv,  footnote)  noted  that  they  were  four  in  number,  but  I 
have  not  been  able  to  find  any  trace  of  these  spines  on  the  specimens  examined. 
They  have  not  been  reported  in  species  of  Umbonula  and  they  are  also  absent  from 
many  species  of  Petr  alia  sensu  lato. 

The  Petane  specimens  (D.  1419,  D.  36710)  agree  closely  with  the  lectotype.  The 
variation  in  the  sub-oral  avicularia  is  interesting.  Sometimes  the  mucro  incorporates 
the  avicularium;  at  other  times,  the  avicularium  is  raised  on  a stout  column  based 
on  the  proximal  slopes  of  the  mucro;  rarely,  there  are  two  columnar  avicularia 
present.  These  specimens,  together  with  the  lectotype,  are  encrusting,  whilst  those 
mounted  on  Slide  D.  1420  are  unilamellar  and  show  faint  traces  of  the  (?  radicular) 
openings. 

The  material  from  Weka  Pass  is  unilamellar,  and  specimen  D.  36709  shows  very 
clearly  the  (?  radicular)  pores  in  the  basal  wall  (Fig.  231).  They  are  about  twelve 
in  number  and  are  fairly  regularly  spaced  (cf.  Petralia  livingstonei  Stach,  1936^, 
fig.  iC).  The  specimens  also  show  much  variation  in  the  frontal  avicularia.  In  one 
zooecium  of  specimen  D.  36709  the  large  avicularian  mucro  is  replaced  by  a short, 
vertical  spine,  whilst  in  another  in  specimen  D.  36708  the  large  sub-oral  avicularium 
is  set  to  one  side  and  its  usual  place  is  occupied  by  a small,  rounded  avicularium  with 
complete  cross-bar  (Fig.  230).  The  sub-oral  avicularia  are  usually  much  larger  than 
any  seen  on  Recent  specimens,  and  each  has  a large,  semi-elliptical  rostrum  directed 
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proximally.  The  lateral  avicularia  are  similar  in  form  and  position  to  those  of 
U.  pavonella  Alder  sp.  (1864,  p.  106)  —U.  arctica  Sars  sp.  (1850,  p.  149). 

Waters  (1887a,  p.  58)  made  U.  bicuspis  a variety  of  Smittia  biincisa  Waters  (1882a, 
p.  272,  pi.  7,  figs.  1,  ia),  a fossil  species  from  Mt  Gambier,  South  Australia,  the  figured 
specimen  of  which  (D.  32999,  Tenison-Woods  Coll.)1  is  labelled  “ Schizoporella 
biincisa.”  Its  orifice  is  rather  small,  with  paired,  “ tubular”  avicularia  at  each  of  the 
distal  corners,  while  the  median  process  on  the  proximal  lip  is  flanked  by  very  large 
lateral  denticles  and  is  not  bifid.  Although  Waters  in  his  original  figure  of  the  species 
depicted  the  distal  end  of  the  median  process  as  being  flat,  he  changed  it  without 
comment  to  a deeply  bifid  form  in  1889a  (pi.  3,  fig.  28,  with  the  caption  “ Mucronella 
biincisa  H.”  in  the  legend).  It  would,  therefore,  appear  that  his  second  figure 
represented  the  orifice  of  U.  bicuspis  (Hincks),  the  type  of  which  is  distinct  from 
Waters’s  specimens  of  5.  biincisa. 

The  important  point  to  note,  however,  is  that  the  frontal  wall  of  S.  biincisa  is 
evenly  perforated  by  coarse  tremopores,  a character  typical  of  the  Petraliidae,  in 
which  both  this  species  and  U.  bicuspis  have  been  placed  by  earlier  workers  ( vide 
synonymy).  Thus,  S'.  biincisa  is  regarded  as  a Petraliella,  and  it  is  interesting  to 
observe  that  a specimen  from  the  Balcombian  [Middle  Miocene]  of  Balcombe  Bay 
labelled  “Petraliella  tractifera  C.  & B.”  (D.  35472,  Canu  & Bassler  Coll.)  is,  in  fact, 
identical  with  Waters’s  figured  specimen  of  Smittia  biincisa  (D.  32999).  I do  not 
think,  however,  that  the  Balcombe  Bay  specimen  is  P.  tractifera  Canu  & Bassler  (1935, 
p.  19,  pi.  5,  fig.  1),  which  does  not  appear  to  possess  the  paired,  tubular  avicularia  of 
P.  biincisa. 

The  type  of  Smittia  dentata  Waters  (1904,  p.  71,  pi.  4,  fig.  8)  from  “Belgica” 
Station  615,  Antarctica,  is  distinct  from  U.  bicuspis,  there  being  no  sub-oral  mucro 
or  avicularium,  and,  while  the  small  amount  of  material  leaves  some  doubt  as  to  the 
generic  position  of  Waters’s  species,  I feel  certain  that  it  is  not  a Smittina  because  of 
the  presence  of  a bifid  denticle  on  the  proximal  lip  of  the  orifice  and  of  the  small,  tumid 
avicularia  on  each  side  of  the  latter.  It  may  possibly  belong  to  Umbonula. 

DISTRIBUTION 

Recent:  New  Zealand. 

Fossil:  [Pliocene]:  Petane;  Waipukurau.  Southland,  Waiauan  [Middle Miocene] : 
Weka  Pass. 

SPECIMENS 

D.  1419  Tanner’s  Run,  Petane.  1 encrusting  specimen.  Slide  labelled  “Mucronella  bicuspis 
Hincks  =Smittia  biincisa  Waters  var.  bicuspis  W.”  [sic]  by  Vine.  Vine 
Collection. 

D.  1420  [Petane],  6 unilamellar  specimens.  Slide  labelled  “Mucronella  bicuspis  Hks.”  by 
Vine.  Vine  Collection. 

D.  36710  Petane.  1 encrusting  specimen.  Blake  Collection. 

D.  36708  (Fig.  230),  D.  36709  (Fig.  231).  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junc- 
tion of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 unilamellar  specimens. 
Sent  by  B.  H.  Mason. 

1 According  to  Blake  (1902,  p.  75),  the  type  of  S.  biincisa  is  Geological  Society  No.  R.  14267=0.  32997, 
Tenison-Woods  Coll.,  a very  worn  and  badly  preserved  specimen. 
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OTHER  MATERIAL 

Petane.  i encrusting  specimen.  Slide  labelled  “ Mucronella  bicuspis  H.”  by  Jelly.  Jelly  Collection, 
Manchester  Museum. 

Near  Waipukurau  Gorge,  i encrusting  specimen.  Slide  labelled  “Mucronella  bicuspis  H.”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

Family  PETRALIIDAE 

remarks.  This  family  has  been  placed  here  because  its  members  appear  to  show 
many  features  in  common  with  Umbonula  Hincks  on  the  one  hand  (the  large  orifice 
often  with  a sub-oral  mucro  and  avicularium;  frequent  lateral  paired  avicularia  at 
the  orifice)  and  with  the  Smittinidae  on  the  other  (the  proximal  end  of  the  orifice 
often  bearing  lateral  condyles  and  a median  lyrula) . 

The  members  of  this  family  usually  form  unilamellar  masses  attached  to  the  sub- 
stratum by  radicular  fibres.  The  frontal  wall  is  perforated  by  coarse,  reticulate  tremo- 
pores  and  has  little  evidence  of  marginal  areolation,  while  the  ovicell  is  perforate, 
with  a membranous  ectooecium.  The  orifice  is  provided  usually  with  lateral  condyles 
often  accompanied  by  a median  tooth  or  serrated  teeth  on  the  proximal  lip.  Levinsen 
(1909,  p.  350)  distinguished  these  teeth  as  “ extraopercular,  ” in  contrast  to  those  of 
the  Smittinidae  which,  he  said,  lie  below  the  operculum.  In  most  cases,  however, 
the  lyrula  of  the  Smittinidae  can  be  observed  overlying  the  operculum,  and  there  does 
not  appear  to  be  any  fundamental  difference  between  this  median  process  in  both 
families.  As  in  the  Petraliidae,  it  may  also  be  absent  in  the  Smittinidae  (e.g.  Smittina 
flexuosa  Hutton  sp.,  p.  325). 

Genus  PETRALIELLA  Canu  & Bassler 

Petraliella  Canu  & Bassler,  19270,  p.  5;  Canu  & Bassler,  1929,  p.  255;  Bassler,  1935,  p.  167;  Stach, 
1936^,  p.  366. 

genotype  (by  original  designation).  Eschar ella  bisinuata  Smitt,  1873,  p.  59, 
pi.  12,  fig.  229.  Recent:  Florida. 

diagnosis.  Zoarium  entire,  not  fenestrate.  Orifice  subcircular,  with  a strong, 
median  tooth  on  the  proximal  lip  flanked  by  a pair  of  strong  denticles.  No  sub-oral 
mucro  or  avicularium. 

Petraliella  fir  mata  (Waters) 

Figs.  232,  233 

18870  Mucronella  firmata  Waters,  p.  58,  pi.  7,  fig.  20. 

1898  Mucronella  firmata  Waters:  Hamilton,  pp.  195,  198. 

lectotype  (here  chosen).  D.  32505.  (Pliocene):  Waipukurau  Gorge.  Speci- 
men encrusting  lamellibranch  fragment.  Slide  labelled  “Mucronella  firmata  Waters” 
by  Jelly.  Hincks  Collection. 

diagnosis.  Petraliella  with  the  orifice  bordered  laterally  and  distally  by  a 
prominent,  peristomial  hood,  not  developed  proximally.  A large,  squared  median 
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lyrula  in  the  orifice  with  prominent  lateral  teeth.  Ovicells  perforate  frontally. 
Avicularia  wanting. 

description.  Zoarium  encrusting. 

Zooecia  hexagonal,  ovate,  or  pyriform,  arranged  alternately  in  longitudinal  rows, 
distinctly  separated  by  deep  furrows.  Primary  orifice  subcircular,  directed  obliquely 
distally,  the  proximal  lip  concave,  bearing  a squared  median  lyrula  directed  obliquely 
downwards,  with  a prominent  lateral  tooth  on  either  side  occupying  the  proximal 
corners  of  the  orifice.  Secondary  orifice  semicircular,  highly  arched.  Peristome 
thickened  and  raised  distally  and  laterally  forming  a hood,  scarcely  developed  or 
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Figs.  232,  233.  Petraliella  firmata  (Waters). 

Fig.  232.  D.  36847.  Zooecium  showing  details  of  orifice. 

Fig.  233.  Lectotype,  D.  32505.  Zooecia,  the  lower  left-hand  one  with  an  ovicell.  The  orifices  are 
obscured  by  deposit. 


absent  proximally.  No  oral  spines.  Vestibular  arch  prominent.  Frontal  wall  con- 
vex, almost  globose,  densely  perforated  by  evenly-spaced  tremopores. 

Avicularia  wanting. 

Ovicells  hyperstomial,  globose,  little  immersed  in  the  distal  zooecium,  the  frontal 
surface  flattened,  with  a large,  subcircular,  perforate  area. 

Zooecial  walls  thick,  pore-chambers  numerous. 

MEASUREMENTS 


Lz=0'53-o-6o  mm.  lz  = o-30-o*35  mm. 

hr  = o-o9-o-n  mm.  lr  = o-n-o-i3  mm. 

remarks.  Waters’s  figure  of  this  species  is  rather  misleading,  for  he  depicts  the 
zooecial  orifice  as  being  longer  than  wide  and  bearing  a pointed,  median  denticle  on  the 
proximal  lip.  He  did  not  record  ovicells. 
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In  the  Waipukurau  Gorge  and  Petane  material,  the  species  is  remarkably  constant 
in  development  and  well-defined  in  its  characters.  The  frontal  wall  and  the  orifice 
are  typical  of  the  Petraliidae,  but  the  ovicell  very  strongly  resembles  that  of  the 
Smittinidae  in  having  a fenestrate  ectooecium  with  rather  coarse  pores  in  the  exposed 
entooecium  (Fig.  233).  Similar  difficulties  in  classification  have  been  encountered 
with  Mucronella  bicuspis  Hincks,  which  has  been  placed  in  the  genus  Umbonula 
Hincks  (see  p.  305),  although  it  has  an  ovicell  identical  in  nature  with  that  of  Petr  alia 
undata  MacGillivray,  the  genotype  of  Petr  alia. 

The  specimens  from  Weka  Pass  are  very  finely  preserved  and  show  the  structure 
of  the  orifice  much  more  clearly  than  those  from  the  Hawkes  Bay  localities.  The 
median  lyrula  is  distinctly  raised  above  the  plane  of  the  lateral  teeth,  and  in  the 
ovicelled  zooecia  the  peristomial  hood  is  interrupted  distally.  The  zooecia  are  less 
distinctly  separated  than  in  those  from  Hawkes  Bay,  and  along  the  margins  of  each 
cell  there  are  frequent,  white,  opaque  patches,  in  which  there  are  numerous,  clearly 
defined  and  closely  spaced  pores,  the  remaining  parts  of  the  frontal  wall  appearing 
granular.  It  is  evident  from  examination  of  the  Waipukurau  Gorge  material,  in 
which  this  phenomenon  does  not  occur,  that  the  frontal  walls  of  the  Weka  Pass 
material  have  partially  undergone  some  mineralogical  change  during  fossilization 
and  that  the  white,  chalky  patches  do  not  constitute  an  upper  layer  (“pleurocyst  ” of 
Canu  & Bassler). 

Worn  or  encrusted  specimens  of  this  species  are  difficult  to  distinguish  from 
Schizomavella  cinctipora  Hincks  sp.  (see  p.  236),  which  has  a very  similar  frontal  wall 
and  perforate  ovicell,  but  the  peristomial  hood  of  P.  firmata,  however,  is  generally 
obvious  even  if  the  details  of  the  orifice  cannot  be  seen. 

Hamilton  (1898,  p.  195)  has  recorded  this  species  living  in  Napier  and  Wanganui 
Harbours,  and  there  are  two  Recent  specimens  from  Dunedin  and  Stewart  Island, 
respectively,  in  the  collections  at  the  Manchester  Museum. 

DISTRIBUTION 

Recent:  New  Zealand. 

Fossil:  [Pliocene]:  Waipukurau;  Petane;  Napier.  Southland,  Waiauan  [Middle 
Miocene]:  Weka  Pass. 

SPECIMENS 

D.  32505  (Fig.  233).  Lectotype  (see  above). 

D.  1424  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “M.  firmata  W.”  by 
Jelly.  Vine  Collection. 

D.  32534  Waipukurau.  1 encrusting  specimen.  Hincks  Collection. 

D.  36849  [Petane],  1 encrusting  specimen.  Blake  Collection. 

D.  36939  Petane.  1 encrusting  specimen.  Blake  Collection. 

D.  1204  Napier.  1 encrusting  specimen.  Slide  labelled  “ Schizop or ella  cinctipora”  by  Vine. 
Vine  Collection. 

D.  36847  (Fig.  232),  D.  36848  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of 
Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 encrusting  specimens.  Sent 
by  B.  H.  Mason. 

OTHER  MATERIAL 

Cutting  near  Waipukurau.  1 encrusting  specimen  (probably  an  original  syntype).  Slide  labelled 
“ Mucronella  firmata”  by  Waters.  Waters  Collection,  Manchester  Museum. 
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Napier.  1 encrusting  specimen.  Slide  labelled  “ Mucronella  firmata  Waters  ” by  Waters,  with  a note 
by  him,  “Sent  by  Miss  Jelly  for  my  coll,  and  probably  this  was  meant  as  Schizoporella  cinclipora  but  it  is 
not  that.”  Waters  Collection,  Manchester  Museum. 

Petane.  1 encrusting  specimen.  Slide  labelled  “M.  firmata  W.”  by  Jelly.  Jelly  Collection,  Man- 
chester Museum. 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “ Mucronella  firmata  Waters.  Ovicells”  by 
Jelly.  Jelly  Collection,  Manchester  Museum. 


Family  SMITTINIDAE 

This  family  includes  those  Ascophora  generally  possessing  a median  lyrula  and 
lateral  condyles  in  the  primary  orifice.  Peristome  often  raised  and  channelled 
proximally  to  accommodate  an  oral  avicularium  which  may,  however,  be  frontal. 
Oral  spines  usually  present.  Ovicell  with  or  without  a porous  ectooecium.  Frontal 
wall  evenly  perforate  or  provided  with  marginal  areolae. 

Genus  PORELLA  Gray 

Porella  Gray,  1848,  pp.  127,  148;  MacGillivray,  1887c,  p.  212;  Canu,  1911,  p.  265;  Waters,  19256, 
p.  535;  Bassler,  1935,  p.  174  ( cum  syn.) ; Marcus,  1940,  p.  265  ( non  Porella  Canu  & Lecointre,  1930, 
p.  100). 

Levinseniula  Cossman,  1920,  p.  83. 

genotype  (by  monotypy).  Porella  cervicornis  Gray,  1848,  p.  127  = Millepora 
compressa  Sowerby,  1805,  p.  83,  pi.  41  ( non  M.  cervicornis  Ellis  & Solander,  1786, 
p.  134;  nec  M.  cervicornis  Pallas,  1766,  p.  252).  Recent;  British  Isles. 

diagnosis.  Smittinidae  with  smooth,  imperforate  ovicells.  Oral  spines  generally 
absent  except  in  young  zooecia.  Proximal  lip  of  the  primary  orifice  usually  with  a 
small  median  lyrula,  and  that  of  the  secondary  orifice  indented  to  accommodate  an 
oral  avicularium. 

remarks.  The  genotype  of  Porella  has,  in  the  past,  been  considered  as  that 
selected  by  Norman  (19036,  p.  112),  namely,  Porella  compressa  (Sowerby).  This, 
however,  was  not  a selection  of  type,  since  there  was  only  one  species  involved  in  the 
original  list  given  by  Gray. 

After  examining  various  specimens  of  P.  compressa  (Sowerby)  in  the  Zoological 
Department,  I am  left  in  some  doubt  as  to  whether  the  species  described  here  are 
really  congeneric  with  it.  The  absence  of  a median  lyrula  (cf.  Hincks,  1880^,  pi.  45, 
figs.  7,  7 a)  from  the  primary  orifice  of  P.  compressa,  and  its  frontal  ornamentation 
seem  rather  significant,  but  for  the  present  I accept  the  authority  of  earlier  workers 
(MacGillivray,  Levinsen,  Hincks)  and  retain  Gray’s  genus  for  these  species. 

Waters  (1904,  p.  61)  was  almost  certainly  incorrect  when  he  included  Aimulosia 
australis  Jullien  (1888,  p.  59)  in  the  synonymy  of  Porella  marsupium  MacGillivray 
sp.  (1869,  p.  136). 1 A slide  of  a Recent  specimen,  labelled  “Aimulosia  australis 
J.  Jullien.  Terre  de  feu,  Canal  du  Beagle”  by  Jullien,  is  in  the  Jelly  Collection  at 
the  Manchester  Museum.  It  corresponds  closely  with  Jullien’s  description  and  figure 
(1888,  p.  59,  pi.  1,  fig.  5;  pi.  9,  figs.  3,  4)  of  the  species,  and  in  the  marginal  zooecia 

1 But  cf.  also  Waters,  19256,  pp.  533,  536,  539. 
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the  proximal  lip  of  the  primary  orifice  is  seen  to  possess  a rather  deep,  squared  sinus, 
which  becomes  covered  in  maturity  by  a secondary  lip  forming  the  “dent  arrondie” 
of  Jullien.  Thus  Aimulosia  is  a distinct  genus  from  Porella. 


i.  Porella  marsupium  (MacGillivray) 

Fig.  234 


1869  Lepralia  marsupium  MacGillivray,  p.  136. 

Non  1881  Schizoporella  marsupium  (MacGillivray)  Ridley,  p.  48,  pi.  6,  fig.  6 (=S.  ridleyi  MacGil- 
livray, 1883,  p.  191,  pi.  1,  fig.  1). 

1883Z)  Porella  marsupium  (MacGillivray)  MacGillivray,  note  added  to  p.  192,  pi.  1,  figs.  2,  2 a. 

1889  Porella  marsupium  (MacGillivray):  Jelly,  p.  207  ( cum  syn.). 

1904  Smittia  marsupium  (MacGillivray)  Waters,  p.  61,  pi.  4,  fig.  4. 

19046  Porella  marsiipium  (MacGillivray) : Maplestone,  p.  210. 

1923  Porella  marsupium  (MacGillivray)  var.  typica  O’Donoghue  & O’Donoghue,  p.  182. 

1924  Smittia  marsupium  (MacGillivray) : Thornely,  p.  14. 

19255  Porella  marsupium  (MacGillivray):  Waters,  p.  536,  pi.  29,  figs.  1,  2,  5,  6 ( cum  syn). 

1926  Smittina  marsupium  (MacGillivray)  var.  typica  (O’Donoghue  & O’Donoghue)  O’Donoghue  & 
O’Donoghue,  p.  115. 


Fig.  234.  Porella  marsupium  (MacGillivray).  D.  36818.  Four  zooecia. 

Fig.  235.  Porella  marsupium  (MacGillivray)  var.  porifera  Hincks.  Two  ovicelled  zooecia  showing  the 
perforations  in  the  avicularian  chamber.  Waters  Collection,  Manchester  Museum. 


lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  44502. 
Recent:  no  locality  given,  but  probably  Port  Phillip  Heads,  Victoria.  Slide  labelled 
“Lepralia  marsupium .”  Specimen  encrusting  shell  fragment.  MacGillivray  Collec- 
tion. [The  present  identification  is  based  on  a Recent  specimen  from  Port  Phillip 
Heads,  Victoria  (97.5.1.865,  Bracebridge  Wilson  Coll.).] 

diagnosis.  Encrusting  Porella  with  an  avicularium  mounted  on  a large,  bulbous 
sub-oral  chamber.  A small  median  lyrula  on  the  proximal  lip  of  the  primary  orifice. 
Ovicell  globular,  smooth.  Frontal  wall  with  small,  widely  spaced  marginal  areolae. 
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description.  Zoarium  encrusting. 

Zooecia  small,  hexagonal,  arranged  in  longitudinal,  diverging  rows,  distinctly 
separated  by  deep  furrows,  the  latter  frequently  crossed  by  thick,  interconnecting 
processes  leaving  three  or  four  deep  lacunae  along  each  side  of  the  zooecia  corre- 
sponding with  the  marginal  areolae.  Primary  orifice  semicircular,  the  lateral  angles 
rounded,  with  a slightly  convex  proximal  lip  bearing  a small,  median,  flat-topped 
lyrula.  Immature,  marginal  zooecia  with  four  small,  distal  spine-bases,  the  outer  pair 
larger.  Secondary  orifice  larger,  subcircular,  the  proximal  margin  interrupted  by 
the  median  avicularium.  Peristome  thin,  scarcely  raised,  devoid  of  spines  in  mature 
zooecia.  Frontal  wall  convex,  smooth  or  faintly  tuberculate,  minutely  perforate, 
rising  distally  on  all  sides  to  the  avicularian  chamber,  a single  row  of  small  marginal 
areolae  present. 

Avicularia : a large,  bullate  chamber  placed  on  the  frontal  wall,  its  opesia  rounded 
and  small,  opening  obliquely  above  the  proximal  lip  of  the  secondary  orifice,  the 
broadly  triangular  rostrum  directed  proximally  upwards. 

Ovicells  hyperstomial,  globular,  smooth,  slightly  immersed  in  the  distal  zooecium, 
with  faint,  radiating  lines,  often  with  a small,  conical  projection  proximal  to  the 
summit. 

Pore-chambers : one  in  each  distal  half  of  the  lateral  wall  and  one  in  the  distal  wall. 

MEASUREMENTS 

Lz =0-25-0-33  mm.  1z  = o-i8-o-22  mm. 

Primary  hr= 0-04-0-05  mm.  lr= 0-07-0-09  mm. 

remarks.  There  was  some  confusion  about  this  species,  since  MacGillivray  noted 
the  presence  of  oral  spines  in  his  early  descriptions  (1869,  p.  136;  18796,  p.  22,  pi.  35, 
figs.  4,  4 a,  4 b)  but  did  not  figure  or  mention  them  in  his  later,  amended  description 
(18836,  pi.  1,  figs.  2,  2 a — description  added  as  a separate  note  top.  192).  None  of  the 
specimens  examined  appeared  to  show  any  oral  spines  except  a colony  (D.  36818) 
from  Castlecliff , in  which  the  growing  edge  revealed  small  spine-bases  on  the  immature 
zooecia.  Subsequent  upward  growth  of  the  peristome  in  the  penultimate  zooecia 
has  caused  the  loss  of  these  spines.  This  accords  very  well  with  MacGillivray’s 
figure  (18796,  pi.  35,  figs.  4 a,  46),  in  which  the  spines  are  shown  only  on  the  youngest 
zooecia,  and  has  been  confirmed  in  specimen  97.5.1.865,  which  also  shows  small  spine- 
bases  on  the  unraised,  distal  margin  of  the  marginal  zooecia  (see  also  Busk,  1884,  p.  147) . 

The  Castlecliff  specimens  are  finely  preserved  and  clearly  show  the  lacunae  along 
the  margins  of  the  zooecia  which  result  from  calcification  round  the  small,  widely 
spaced  marginal  areolae.  Sometimes  there  is  a single  row,  sometimes  two  parallel 
rows  of  lacunae  with  a wall  between  them  (Fig.  234). 

The  Weka  Pass  material  differs  only  in  having  an  ovicell  much  less  immersed  in 
the  distal  zooecium.  In  this  the  specimens  are  similar  to  the  colony  (D.  32891, 
Bracebridge  Wilson  Coll.)  from  Waurn  Ponds  recorded  by  Waters  (1883,  p.  437). 

DISTRIBUTION 

Recent:  Port  Phillip  Heads,  Victoria;  Bass  Strait;  Wanganui  (Hamilton); 
Antarctica  (Thornely);  Western  Canada  (O’Donoghue  & O’Donoghue). 
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Fossil:  Wanganui,  Castlecliffian  CU2C  [Upper  Pliocene]:  Castlecliff;  Wanganui. 
[Pliocene]:  Waipukurau  Gorge;  Napier.  Southland,  Waiauan  [Middle  Miocene]: 
Weka  Pass.  Balcombian  [Middle  Miocene]:  Muddy  Creek,  Victoria.  Janjukian 
[Lower  Miocene] : Waurn  Ponds,  Victoria. 

SPECIMENS 

D.  36818  (Fig.  234),  D.  36819  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2C.  2 encrusting  specimens. 
Collected  by  C.  A.  Fleming. 

D.  36777  Waipukurau  Gorge.  1 encrusting  specimen.  Hincks  Collection. 

D.  36000  Napier.  1 encrusting  specimen.  Hincks  Collection. 

D.  36820  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka 
Pass  Stream,  Waipara  S.D.  1 encrusting  specimen.  Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Wanganui.  1 encrusting  specimen.  Slide  labelled  “Porella  marsupium”  by  Waters.  Waters  Col- 
lection, Manchester  Museum. 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Porella  marsupium’’  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “ Schizoporella  marsupifera  B.”  Waters  Col- 
lection, Manchester  Museum. 

Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Porella  marsupium  McG.”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 

Near  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ Smittia  Landsborovii  Johnst.” 
by  Jelly.  Jelly  Collection,  Manchester  Museum.  (See  also  Smittinella  zealandiae,  sp.  nov.,  p.  337). 

Napier.  1 encrusting  specimen.  Slide  labelled  “Porella  marsupium”  by  Waters.  Waters  Col- 
lection, Manchester  Museum. 


2.  Porella  marsupium  (MacGillivray)  var.  porijera  Hincks 

Fig.  235 

1884a  Porella  marsupium  (MacGillivray)  forma  porijera  Hincks,  p.  50,  pi.  4,  fig.  4. 

Non  1891  Porella  marsupium  (MacGillivray)  var.  porijera  Hincks:  Waters,  p.  23,  pi.  3,  fig.  13. 

1923  Porella  marsupium  (MacGillivray)  var.  porijera  Hincks:  O’Donoghue  & O’Donoghue,  p.  182. 

1923  Smittina  porijera  (Hincks)  Canu  & Bassler,  p.  147,  pi.  38,  fig.  9. 

1926  Smittina  marsupium  (MacGillivray)  var.  porijera  (Hincks)  O’Donoghue  & O’Donoghue,  p.  115. 

1935  Smittina  porijera  (Hincks):  Sakakura,  p.  28,  pi.  5,  fig.  3. 

lectotype  (here  chosen).  86.3.6.10.  Recent:  Queen  Charlotte  Islands,  British 
Columbia.  Specimen  encrusting  Chione.  Labelled  “Porella  marsupium,  MacGil- 
livray, form  porijera,  Hks.”  by  Jelly.  Hincks  Collection. 

diagnosis.  Porella  marsupium  with  the  avicularian  chamber  pierced  laterally 
by  two  or  three  prominent  pores.  A frontal  avicularium  sometimes  present  on  the 
proximal  frontal  wall. 

description.  As  for  Porella  marsupium  (MacGillivray),  except  that  the  bullate 
avicularian  chamber  is  provided  with  two  or  three  lateral  perforations.  The  ovicell 
is  also  rather  more  globular  and  not  immersed  in  the  distal  zooecium.  A small, 
rounded  avicularium  is  rarely  found  on  the  frontal  wall  proximally  to  the  main 
chamber. 

MEASUREMENTS 

Lz  = 0*25-0-30  mm. 

Primary  hr  = 0-05-0-07  mm. 


lz  = o-i9-o-22  mm. 
lr  = 0-07-0-08  mm. 
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remarks.  The  Napier  specimen  is  quite  well-preserved  and,  although  the  zooecia 
and  the  avicularian  chambers  are  markedly  smaller  than  those  of  the  lectotype,  there 
do  not  appear  to  be  any  other  differences  on  which  to  separate  them. 

The  lectotype  shows  that  this  variety,  like  the  species,  possesses  distal  spines 
round  the  orifice  of  the  youngest  zooecia  only. 

DISTRIBUTION 

Recent:  Western  Canada. 

Fossil:  Pleistocene:  Japan  (Sakakura) ; California  (Canu  & Bassler) . [Pliocene]: 
Napier;  Waipukurau  (Waters). 
specimens.  None. 

OTHER  MATERIAL 

(Fig.  235).  Near  Napier.  1 encrusting  specimen.  Slide  labelled  “ Mucronella  marsupium  form 
porifera”  by  Waters.  Waters  Collection,  Manchester  Museum. 


3.  Porella  ? concreta J sp.  nov. 

Figs.  236-239 

holotype.  D.  36822.  Southland,  Waiauan  [Middle  Miocene] : Base  of  Upper- 
most Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream, 
Waipara  S.D.  Bilamellar  lobe.  Sent  by  B.  H.  Mason. 

diagnosis.  Bilamellar-lobate  Porella  (?)  with  an  oblique,  oral  avicularian  chamber 


236  237 


Figs.  236-239.  Porella  ? concreta,  sp.  nov. 

Fig.  236.  Paratype,  D.  36824.  Internal  view  of  frontal  walls  of  a number  of  zooecia  showing  the  proximal 
plate  in  the  orifice  pierced  by  the  base  of  the  avicularian  chamber.  The  orifice  at  the  surface  of  the 
zooecium  (cf.  Fig.  237)  is  much  smaller  owing  to  the  heavy  calcification. 

Fig.  237.  Holotype,  D.  36822.  Frontal  view  of  four  zooecia. 

Fig.  238.  Paratype,  D.  36823.  Section  of  lobe,  the  thickness  of  calcification  being  indicated  by  the  depth 
of  the  peristomie,  which  is  seen  in  several  places.  The  specimen  is  partly  broken. 

Fig.  239.  Holotype,  D.  36822.  Details  of  orifice  and  avicularium. 


passing  downwards  and  piercing  the  broad,  plate-like  proximal  lip  of  the  primary 
orifice. 

description.  Zoarium  bilamellar,  in  narrow,  flattened,  spreading  lobes. 

1 Lat.,  concretus,  “thickened,”  in  allusion  to  the  heavy  calcification  of  the  zooecia. 
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Zooecia  elongate-hexagonal,  arranged  quincuncially  in  longitudinal  rows,  in- 
distinctly separated  except  in  very  young  zooecia.  Primary  orifice  semicircular,  the 
proximal  lip  straight  or  slightly  convex,  plate-like,  separated  internally  from  the 
zooecial  cavity  by  a prominent,  arched  ridge  on  the  inferior  surface  of  the  frontal 
wall,  the  plate  pierced  on  one  side  by  the  oral  avicularian  chamber.  Secondary  orifice 
pyriform,  broader  distally,  with  a distinct,  proximal  sinus,  the  peristome  not  raised. 
No  oral  spines.  Frontal  wall  hummocky  in  appearance  owing  to  excessive  calcifi- 
cation, perforated  by  marginal  pores  on  the  surface  and  by  longitudinal  rows  of  large 
pores  internally. 

Avicularia  single,  deeply-set,  oblique,  forming  a rounded  chamber  with  complete 
cross-bar  in  the  proximal  sinus  of  the  secondary  orifice,  the  rostrum  directed  obliquely 
distally. 

Ovicells  probably  wanting. 

MEASUREMENTS 

Lz  = 0-52-0-57  mm.  1z=o-i6-o-I9  mm. 

Primary  hr  = 0-06-0-07  mm.  lr  = o-o8-o-io  mm. 

Secondary  (including 

avicularium)  hr  = 0-12-0-14  mm.  lr  = 0-06-0-08  mm. 

remarks.  Although  material  of  this  species  is  abundant  in  the  Weka  Pass 
deposits,  the  heavy  calcification1  associated  with  every  fragment  has  caused  great 
trouble  in  determining  its  affinities.  It  is  even  possible  that  more  than  one  species 
is  involved,  but  this  seems  unlikely.  Few  details  of  the  frontal  surface  can  be  made 
out,  but  removal  of  the  basal  wall  from  one  of  the  layers  of  zooecia  reveals  the  peculiar 
nature  of  the  proximal  lip  of  the  primary  orifice,  with  its  asymmetrical  perforation 
corresponding  to  the  avicularian  chamber  which  lies  above  it  in  the  peristomie 
(Fig.  239).  There  is  no  evidence  of  a median  lyrula  or  condyles.  Internally  the 
frontal  wall  is  seen  to  consist  of  a thin,  white,  rather  convex  layer  perforated  by  pores 
arranged  roughly  parallel  to  the  zooecial  margins  (Fig.  236).  Calcification  covers  this 
thin  layer  with  a thick,  brown  deposit  (Fig.  238)  which  eventually  seals  off  the  orifice 
and  the  oral  avicularium,  so  that  in  old  parts  of  the  zoarium  the  individual  zooecia 
are  quite  obliterated  except  for  a trace  of  the  marginal  pores. 

I was  at  first  inclined  to  regard  this  species  as  related  to  Bracebridgia  emendata 
Waters  sp.  (1881,  p.  336,  pi.  17,  fig.  69),  but  the  presence  of  an  avicularium  with 
complete  cross-bar  seemed  sufficient  evidence  for  rejecting  this  hypothesis  and  for 
placing  the  species  outside  the  family  Adeonidae  (cf.  Levinsen,  1909,  p.  282).  Though 
the  absence  of  ovicells  in  such  a large  amount  of  material  is  suggestive  of  relations  to 
that  family,  there  does  not  seem  to  be  any  variation  in  the  dimensions  of  the  zooecia 
which  would  indicate  the  presence  of  gonozooecia. 

P.?  concreta  is  distinguished  from  P.  fiabellaris  MacGillivray  (1895,  p.  91,  pi.  12, 
figs.  12,  12 a,  12 b)  by  its  oblique  avicularium  and  by  its  wide,  plate-like  proximal  lip 
in  the  primary  orifice. 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 

1 This  calcification  is  evidently  primary  and  is  the  result  of  old  age. 
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SPECIMENS 

D.  36822  (Figs.  237,  239).  Holotype  (see  above). 

D.  36823  (Fig.  238),  D.  36824  (Fig.  236).  Paratypes.  Base  of  Uppermost  Mt  Brown  “E” 
Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 
specimens.  Sent  by  B.  H.  Mason. 

D.  36825  Paratypes.  Locality,  etc.,  as  above.  Numerous  specimens. 


4.  Porella  sp.  cf .flabellaris  MacGillivray 

Figs.  240,  241 
Cf.: 

1895  Porella  flabellaris  MacGillivray,  p.  91,  pi.  12,  figs.  12,  12 a,  12 b. 

19046  Porella  flabellaris  MacGillivray:  Maplestone,  p.  210. 

lectotype  of  Porella  flabellaris  MacGillivray  (here  chosen).  National  Museum  of 


Victoria,  Melbourne,  No.  14536.  Slide  labelled 
Tert.  Pol.  Viet.  T.R.S.V.  1895  PI.  XII,  Fig.  12. 
Fossil  Moorabool  River”  by  MacGillivray.1 
MacGillivray  Collection. 

diagnosis  (of  New  Zealand  fossil) . Bilamellar- 
lobate  Porella  with  coarsely  perforate  frontal 
wall.  Proximal  median  sinus  of  orifice  large, 
occupied  by  a rounded  avicularium.  Peristome 
raised  only  on  marginal  zooecia. 

description.  Zoarium  free,  erect,  bilamellar- 
lobate,  flattened-elliptical  in  cross-section. 

Zooecia  hexagonal,  arranged  quincuncially  in 
longitudinal  rows  without  raised  margins,  in- 
distinctly separated  by  very  shallow  grooves. 
Secondary  orifice  subcircular,  the  proximal  lip 


Type.  Porella  flabellaris  McG. 


240 


241 


Figs. 


O I.Omm. 

240,  241.  Porella  sp.  cf.  flabellaris 
MacGillivray.  D.  36821. 

Fig.  240.  Portion  of  ramus  showing  arrange- 
ment of  zooecia.  The  oral  avicularium 
is  obscured  by  deposit. 

Fig.  241.  Cross-section  of  ramus  showing  its 
bilamellar  form. 


concave  with  a very  deep  median  sinus.  Peristome 

smooth,  not  raised,  except  on  the  marginal  zooecia,  there  forming  a small  hood  over 
the  distal  part  of  the  orifice.  No  oral  spines.  Frontal  wall  flattened  or  depressed, 
hummocky,  with  numerous,  rounded  pores. 

Avicularia  oral,  rounded,  median,  placed  in  the  proximal  sinus  of  the  peristome, 
little  salient. 

Ovicells  not  seen. 


MEASUREMENTS 

Secondary  (including 
avicularium) 


Lz  = 0*45-0-51  mm. 
hr=o*io-o*i2  mm. 


lz  = o*i7-o*2o  mm. 
lr=o*o6-o*07  mm. 


remarks.  The  specimen  is  not  well-preserved,  and  it  is  impossible  to  determine 
the  presence  of  a median  lyrula  on  the  proximal  lip  of  the  primary  orifice  owing  to  the 
infilling  of  deposit,  which  also  masks  the  oral  avicularium  in  most  cases.  As  far  as 
can  be  seen  the  zooecia  agree  very  closely  with  MacGillivray’s  description  and  figure 

1 Information  supplied  by  Mr  R.  A.  Keble. 
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of  P.  flabellaris,  except  that  the  frontal  walls  are  scarcely  convex.  Material  from  the 
Janjukian  [Lower  Miocene]  beds  at  Bird  Rock,  Torquay,  Victoria  (D.  34772,  Canu  & 
Bassler  Coll.),  is  strikingly  similar,  though  the  zooecia  are  somewhat  larger  and  their 
peristomes  are  not  salient  on  the  margins  of  the  lobe. 

distribution.  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

(P.  flabellaris)  [Pliocene]:  Moorabool,  Victoria  (MacGillivray) . Janjukian  [Lower 
Miocene]:  Bird  Rock,  Victoria. 

SPECIMEN 

D.  36821  (Figs.  240,  241).  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry, 
Waitapu  S.D.  1 bilamellar-lobate  specimen.  Sent  by  B.  H.  Mason. 


Genus  PALMICELLARIA  Alder 

Palmicellaria  Alder,  1864,  p.  100;  Bassler,  1935,  p.  163  ( cum  syn.)\  Osburn,  1940,  p.  439;  Marcus, 
1940,  p.  263. 

genotype  (by  monotypy).  Palmicellaria  elegans  Alder,  1864,  p.  100,  pi.  3,  figs.  1-4. 
Recent : Shetlands. 

diagnosis.  Free,  erect,  vincularian  or  lobate  Ascophora 
with  circular  or  semi-elliptical  primary  orifice  enclosed 
in  a well-developed  peristome  facing  distally.  No  lyrula 
or  condyles.  Frontal  wall  smooth,  with  marginal  areolae. 
An  avicularium  usually  present  in  the  proximal  end  of  the 
peristome. 

remarks.  This  genus,  which  has  neither  lyrula  nor 
condyles,  should  probably  not  be  included  in  the 
Smittinidae  where  it  seems  to  have  been  placed  by  Canu 
& Bassler  (1923,  p.  149)  because  of  its  outward  resemblance 
to  Porella  Gray.  However,  as  the  species  described  here 
is  very  doubtfully  placed  in  Palmicellaria,  it  will  be  as 
well  to  leave  the  genus  in  this  family  for  the  present. 


Palmicellaria  ? finlayi,1  sp.  nov. 

Fig.  242 


Fig.  242.  Palmicellaria  ? finlayi, 
sp.  nov.  Holotype,  D.  36828. 
Portion  of  ramus  showing 
arrangement  of  zooecia. 


holotype.  D.  36828.  Landon,  Whaingaroan  [Lower 
Oligocene]:  Base  of  Kakanui  Limestone,  MacDonald’s 
Quarry,  Trig.  T,  Oamaru  S.D.  Vincularian  specimen, 
2-5  mm.  in  length.  Sent  by  B.  H.  Mason. 
diagnosis.  Free,  erect  Palmicellaria  (?)  with  quadriserial  zooecia  arranged  in 
alternating  pairs.  Secondary  orifice  with  barrel-shaped  peristome.  Marginal  areolae 
small.  Avicularia  wanting. 

description.  Zoarium  free,  erect,  vincularian,  very  slender. 

1 After  Dr  H.  J.  Finlay. 


PALMICELLARIA — P.  ? FIN  LAY  I 


3i9 


Zooecia  tubular,  arranged  alternately  in  pairs  in  four  longitudinal  rows,  distinctly 
separated  by  shallow  furrows.  Primary  orifice  placed  at  the  bottom  of  a deep 
vestibular  arch,  slightly  smaller  than  and  parallel  to  the  secondary  orifice.  Secondary 
orifice  subcircular,  barrel-shaped,  directed  distally,  surrounded  by  a thickened  peri- 
stome forming  an  urceolate,  often  overhanging  lip.  No  oral  spines.  Frontal  wall 
convex,  smooth,  bordered  by  a row  of  small,  areolar  pores. 

Avicularia  wanting. 

Ovicells  not  seen.  x 

MEASUREMENTS 

Lz  = i-o— 1-2  mm.  lz=0'40-0'45  mm. 

Secondary  hr=o-22-o*25  mm.  lr  = o-25-o-28  mm. 

remarks.  This  species  is  quite  common  in  the  MacDonald’s  Quarry  deposits 
and  is  easily  identified.  It  is  distinguished  by  the  absence  of  any  sub-oral  avicularium 
in  the  urceolate  lip;  this  may  well  be  sufficient  reason  for  excluding  it  from  Palmi- 
cellaria,  though  in  its  remaining  characters  it  seems  to  be  closely  related  to  that  genus. 

The  primary  orifice  is  similar  in  shape  to  the  secondary  orifice,  and  below  it  there 
is  an  abrupt  widening  of  the  opening  into  the  zooecial  cavity  proper. 

P.  quadrifrons  Maplestone  (19006,  p.  6,  pi.  2,  fig.  15)  is  apparently  similar  but 
has  the  zooecia  arranged  in  longitudinal,  quadriserial  rows  with  a bulbous,  oral  avi- 
cularium in  the  proximal  end  of  the  peristome. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 

SPECIMENS 

D.  36828  (Fig.  242).  Holotype  (see  above). 

D.  36829-36831  Paratypes.  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T, 
Oamaru  S.D.  3 vincularian  specimens.  Sent  by  B.  H.  Mason. 

Genus  SMITTINA  Norman 

Smittina  Norman,  1903&,  p.  120  [ nom . nov.  for  Smittia  Hincks,  1879,  P-  *60,  non  Holmgren,  1869, 

p.  47];  Canu  & Lecointre,  1930,  p.  94;  Bassler,  1935,  p.  202  ( cum,  syn.)\  Osburn,  1940,  p.  434; 

Marcus,  1940,  p.  274. 

Smittia  Canu,  1908,  p.  292. 

genotype  (by  original  designation).  Lefiralia  landsborovii  Johnston,  1847,  P-  3I0» 
pi.  54,  fig.  9.  Recent:  Ayrshire. 

diagnosis.  Zoarium  encrusting,  or  free,  unilamellar,  or  bilamellar-foliaceous. 
Frontal  wall  of  zooecium  evenly  perforated,  or  smooth  with  marginal  areolations. 
Primary  orifice  with  the  proximal  lip  usually  occupied  by  a median  lyrula  flanked  by 
a pair  of  small  lateral  condyles.  Peristome  generally  raised  and  channelled  proxi- 
mally.  Distal  spines  one  to  eight  in  number.  Avicularia  of  various  forms  and 
positions,  but  often  single,  occupying  the  proximal  channel  of  the  peristome.  Ovicells 
with  a coarsely  perforate  ectooecium. 

THE  TYPE  OF  S.  LANDSBOROVII  (JOHNSTON) 

The  specimen  from  Ayrshire  upon  which  Johnston  founded  the  species  (1847,  p.  310,  pi.  54, 
fig.  9)  was  figured  by  Busk  (1854,  pi.  86,  fig.  1),  and  was  later  seen  by  Hincks  (1860a,  p.  277). 
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Since  then  the  colony  has  been  completely  lost  from  the  fragment  of  ? Pinna  which  bore  it 
(47.9.16.116,  Johnston  Coll.,  =specimen  “a”  of  Gray,  1848,  p.  119).  Hincks  described  it  as 
“old  and  worn  and  by  no  means  characteristic’’  and,  after  comparing  it  with  abundant  material 
from  Great  Ormes  Head,  North  Wales,  said  it  was  identical  with  Busk’s  (1854)  “very  admirable 
figure  (PI.  CII,  fig.  1)  of  the  veritable  L.  landsborovii.”  Unfortunately,  that  figure  was  of  a New 
Zealand  specimen  identified  by  Busk  as  S.  reticulata  Macgillivray  sp.  (1842,  p.  467) 1 (cf.  Busk, 
1854,  p.  67).  I believe,  after  examining  material  from  New  Zealand  listed  in  the  Zoological 
Department’s  collections  as  “ S.  landsborovii  ” which  proves  to  be  S.  acaroensis  Levinsen  (see  p.  329) , 
that  Busk’s  figure  (1854,  pi.  102,  fig.  1)  was  made  from  a specimen  of  the  latter  species.  Hincks 
caused  more  confusion  by  his  figures  of  S.  landsborovii  and  S.  reticulata  (1880 a,  pi.  48),  and  it  seems 
clear  that  only  figs.  6 and  9 of  that  plate  can  be  compared  with  Busk’s  figure  of  the  original  S. 
landsborovii  (1854,  pi.  86,  fig.  1).  The  remainder  of  Hincks’s  figures  almost  certainly  portray 
specimens  of  5.  reticulata  (Macgillivray). 

To  ensure  a definite  basis  for  the  type  of  this  most  important  genus  and  species,  I choose  as 
neotype  of  Smittina  landsborovii  (Johnston)  a fine  colony  from  Bertraghboy  (Birterbuy)  Bay, 
County  Galway  (11.10.1.1434,  Norman  Coll.),  which  corresponds  closely  with  Busk’s  figure  of 
Johnston’s  specimen. 

The  diagnosis  of  S.  landsborovii  is  as  follows:  Zoarium  encrusting  or  probably  bilamellar- 
foliaceous.  Primary  orifice  subcircular,  with  a small,  median,  fiat-topped  lyrula  and  a pair  of 
small  lateral  condyles  directed  laterally.  Peristome  raised  and  channelled  proximally  to  accom- 
modate a small,  rounded  avicularium  facing  obliquely  distally.  Frontal  wall  perforated  evenly 
with  large,  rounded  pores.  Ovicells  large,  recumbent,  globular,  coarsely  perforated,  the  peristome 
of  the  ovicelled  zooecia  raised  into  alate  flanges.  No  oral  spines. 

KEY  TO  SPECIES  OF  SMITTINA  DESCRIBED  HERE 

1.  Frontal  wall  evenly  perforated 2. 

Frontal  wall  smooth  with  marginal  areolae  only 3. 

2.  Median  lyrula  absent.  Lateral  condyles  concealed  in  a deep  peristomie.  . . . 1.  S.  bathydonta,  sp.  nov. 
Median  lyrula  broad,  flat.  Ovicell  with  alate  extension  across  the  proximal  lip  of  orifice 

2.  S.  purpurea  (Hincks) 

3.  Median  lyrula  absent.  Avicularium  median,  frontal 4.  S.flexuosa  (Hutton) 

Median  lyrula  present 4. 

4.  Avicularia  single,  large,  rounded,  with  ligula,  embraced  in  peristome 6.  S.  acaroensis  Levinsen 

Avicularia  single  or  paired,  frontal,  separated  from  peristome 5. 

5.  Avicularia  spatulate.  Proximal  peristome  little  developed 6. 

Avicularia  acuminate,  often  unequal  in  size.  Proximal  peristome  much  raised 

7.  S.  trispinosa  (Johnston)  var.  aotea,  var.  nov. 

6.  Avicularia  median.  No  distal  spines 3.  S.  crepidula,  sp.  nov. 

Avicularia  variable  in  position.  A single,  distal  spine 5.  5.  unispinosa  (Waters) 


i.  Smittina  bathydonta ,2  sp.  nov. 

Figs.  243,  244 

holotype.  D.  36836.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Bilamellar  frond.  Sent 
by  B.  H.  Mason. 

1 In  Busk’s  own  copy  of  the  British  Museum  Catalogue  of  Polyzoa  (1852-1854),  p.  66,  the  reference 
“PL  CII.  fig.  1”  is  deleted  by  him  from  L.  reticulata  and  transferred  to  L.  landsborovii.  This  may  have 
been  done  in  deference  to  Hincks’s  observations  (1860a). 

2 Gk.,  fiadvs,  “deep,”  and  68ovs,  “a  tooth,”  referring  to  the  deeply-set  condyles. 
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diagnosis.  Bilamellar  Smittina  with  evenly  perforated  frontal  wall  and  marginal 
areolae.  Primary  orifice  deeply  set,  without  median  lyrula  but  with  strong  lateral 
condyles.  Avicularia  embraced  by  the  proximal  peristome. 
description.  Zoarium  free,  bilamellar,  foliaceous  or  lobate. 

Zooecia  elongate-hexagonal,  arranged 
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alternately  in  longitudinal  rows  distinctly 
separated  by  a salient  thread  between 
the  marginal  rows  of  areolae.  Primary 
orifice  semicircular,  the  proximal  lip 
straight  or  slightly  convex,  without  a 
median  lyrula,  a pair  of  strong,  deeply 
set  lateral  condyles  placed  close  to  the 
proximal  margin.  Peristome  thickened 
and  raised,  channelled  proximally  into  a 
shallow,  spout-like  sinus.  No  oral  spines. 

Vestibular  arch  very  strongly  developed. 

Frontal  wall  flattened,  coarsely  perforate, 
with  a marginal  row  of  areolations,  those 
on  the  proximal  border  being  especially 
large  and  depressed. 

Avicularia  small,  median,  rounded, 
occupying  the  proximal  sinus  of  the  peristome,  the  opesia  facing  distally 

Ovicells  not  seen. 
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Figs.  243,  244.  Smittina  bathydonta,  sp.  nov. 
Holotype,  D.  36836. 

Fig.  243.  Zooecia. 

Fig.  244.  Oblique  view  of  the  primary  orifice  showing 
the  lateral  condyles  and  the  absence  of  a median 
lyrula. 


MEASUREMENTS 

Lz=o-55-o*7o  mm.  12  = 0-29-0-35  mm. 

Primary  hr=o-i2-o-i4  mm.  lr  = o-i2-o-i4  mm. 

remarks.  The  preservation  of  this  material  is  excellent,  and  most  of  the  orifices 
are  clear  of  debris  so  that  there  is  no  doubt  as  to  the  nature  of  the  primary  opening, 
the  lateral  condyles  being  clearly  visible  in  oblique  view  (Fig.  244).  The  contraction 
of  the  peristomie  downwards  is  very  marked  just  above  the  primary  orifice,  and 
results  in  an  almost  shelf-like  rim  round  the  latter.  The  whole  area  round  the  orifice 
is  very  much  built  up  into  a mound-like  peristome. 

The  species  is  distinguished  by  its  unusual  orifice  with  a very  marked  vestibular 
arch.  Externally  it  resembles  5.  landsborovii  (Johnston),  but  is  distinguished  from 
the  latter  by  the  absence  of  a median  lyrula. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru. 


SPECIMENS 

D.  36836  (Figs.  243,  244).  Holotype  (see  above). 

OTHER  MATERIAL 
1 paratype  in  the  N.Z.G.S.  Museum. 
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2.  Smittina  purpurea  (Hincks) 

Fig-  245 

18816  Smittia  landsborovii  (Johnston)  var.  purpurea  Hincks,  p.  123. 

1881c  Smittia  landsborovii  (Johnston)  var.  purpurea  Hincks:  Hincks,  p.  264. 

1884c  Smittia  landsborovii  (Johnston)  forma  personata  Hincks,  p.  283,  pi.  9,  figs.  3,  31. 

Non  1888  Smittia  purpurea  Jullien,  p.  54,  pi.  2,  fig.  4. 

1904  Smittia  landsborovii  (Johnston)  iorma.  personata  Hincks:  Waters,  p.  63  (cum  syn.). 

1905 a Smittia  landsborovii  (Johnston)  forma  personata  Hincks:  Waters,  p.  239. 

1909  Smittina  “ lansborovi”  (Johnston)  var.  personata  (Hincks)  Levinsen,  p.  85. 

1921  Smittina  landsborovii  (Johnston)  forma  personata  (Hincks) : Marcus,  p.  107,  text-figs.  10 a-c. 

neotype  (here  chosen).  99.5.1.906.  Recent:  Bass  Strait.  An  encrusting  speci- 
men now  in  three  pieces.  Slide  labelled  “ Smittia  Landsborovii  Johnston  var.  purpurea 
personata”  by  Jelly.  Hincks  Collection. 

diagnosis.  Smittina  with  small  zooecia,  the  primary  orifice  bearing  a very  wide 

median  lyrula.  Peristome  of  ovicelled  zooecia  tubular, 
forming  an  arch  proximally  over  the  oral  sinus  by 
coalescence  of  the  lateral  flanges. 

description.  Zoarium  encrusting. 

Zooecia  small,  hexagonal  or  oblong,  arranged  in 
radiating  rows,  distinctly  separated  by  shallow  furrows 
or  salient  lines.  Primary  orifice  deeply  set,  subcircular, 
the  proximal  lip  concave  and  bearing  a very  wide, 
anvil-shaped  median  lyrula.  Vestibular  arch  prominent. 
Secondary  orifice  subcircular  and  tubular  in  ovicelled 
zooecia,  otherwise  channelled  proximally  into  a distinct 
sinus.  No  oral  spines  seen.  Frontal  wall  flattened  or 
convex,  coarsely  perforate. 

Avicularia  small,  rounded,  occupying  the  proximal 
sinus  of  the  secondary  orifice,  covered  by  the  wings 
of  the  peristome  in  ovicelled  zooecia.  Occasionally  a 
large,  spatulate  avicularium  placed  on  the  frontal  wall,  its  rostrum  directed  proximally. 

Ovicells  hyperstomial,  immersed  in  the  distal  zooecium,  the  frontal  wall  thin  and 
perforated  by  a number  of  irregular  pores,  the  peristome  continued  across  the  top 
of  the  orifice  as  a raised  ridge  and  proximally  forming  an  arch  over  the  sinus,  leaving 
proximally  a circular  opening  leading  into  the  proximal  sinus  of  the  orifice. 

MEASUREMENTS 

Lz  = o-37-o*42  mm.  lz=o-20-o-25  mm. 

Secondary  hr  = 0-08-0-09  mm-  lr  = 0-06-0-07  mm- 

remarks.  The  fossil  specimen  from  Weka  Pass  is  not  well-preserved,  and  it  is 
very  difficult  to  see  the  median  lyrula  owing  to  its  deep  setting  in  an  orifice  usually 
encrusted  or  filled  with  deposit.  However,  there  is  no  mistaking  its  identity  with 
Hincks’s  specimens  of  S. purpurea  from  Bass  Strait,  and  the  rare,  spatulate  avicularium 
on  the  frontal  wall  corresponds  with  that  found  by  Hincks  (1884c,  p.  283)  on  some  of 


Fig.  245.  Smittina  purpurea 
(Hincks).  D.  36837.  Four 
zooecia,  one  with  an  ovicell 
provided  with  a personate 
labium. 
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the  specimens  collected  by  Bracebridge  Wilson  from  Port  Phillip  Heads,  Victoria. 
He  distinguished  these,  as  var.  personata,  from  the  deeply  purple,  Bass  Strait  material 
{purpurea) , but  there  is  little  doubt  that  they  are  synonymous.  Hence  Hincks’s 
earlier  name  must  stand. 

This  species  is  clearly  distinct  from  S.  landsborovii  (Johnston)  and  can  no  longer 
be  retained  as  a variety  of  that  species.  It  is  marked  by  the  very  small  size  of  the 
zooecia  and  the  relatively  large  but  depressed  ovicell  with  the  personate  structure 
continued  across  the  upper  lip  of  the  orifice  of  the  ovicell  as  a high  wall.  The  very 
deeply  set,  anvil-shaped  lyrula  is  also  distinctive. 

As  Waters  has  already  mentioned  (1904,  p.  63),  5.  jacobensis  Busk  sp.  (1884,  p.  153, 
pi.  19,  figs.  7,  ya)  appears  to  be  a synonym  of  5.  purpurea.  Its  type  from  the  Cape 
Verde  Islands  (87.12.9.606)  and  the  syntypes  from  Marion  Island  (87.12.9.607,  608) 
have  a rather  small,  narrow  lyrula,  but  there  is  considerable  variation  in  size  even  in 
the  neotype  of  S.  purpurea  (Hincks).  The  Cape  Verde  Islands  specimen  also  has  a 
very  large,  spatulate  avicularium  in  the  proximal  peristome. 

Smittia  monacha  Jullien  (1888,  p.  52,  pi.  2,  figs.  1-3)  is  probably  synonymous  with 
5.  purpurea  (Hincks),  as  stated  by  Waters  (1904,  p.  63).  However,  I have  not  been 
able  to  find  any  trace  of  the  four  stout  oral  spines  on  Recent  specimens  of  Hincks’s 
species  which  Jullien  figures  (fig.  3)  on  a group  of  marginal  zooecia  from  Cape  Horn. 

DISTRIBUTION 

Recent:  Bass  Strait;  Port  Phillip  Heads,  Victoria;  New  South  Wales  (Waters); 
Cape  Horn  (Waters,  Jullien);  Cape  Verde  Islands;  Marion  Island;  Juan  Fernandez 
(Marcus) . 

Fossil:  Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass. 

SPECIMEN 

D.  36837  (Fig.  245).  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek 
and  Weka  Pass  Stream,  Waipara  S.D.  1 specimen  encrusting  “ Retepora.”  Sent 
by  B.  H.  Mason. 

3.  Smittina  crepidula,1  sp.  nov. 

Fig.  246 

holotype.  D.  36835.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Bilamellar  specimen, 
3x2  mm.  Sent  by  B.  H.  Mason. 

diagnosis.  Bilamellar  Smittina  with  a large,  broadly  spatulate,  proximally- 
directed  avicularium  placed  on  the  frontal  wall  in  the  median  line.  Peristome  raised 
but  not  channelled  proximally.  Lyrula  and  lateral  condyles  prominent.  Frontal 
wall  smooth,  with  a single  row  of  marginal  areolae. 

description.  Zoarium  bilamellar-foliaceous. 

Zooecia  hexagonal,  arranged  alternately  in  longitudinal  rows,  distinctly  separated 
by  thickened  lines  between  the  marginal  areolae.  Primary  orifice  semicircular,  with 
a concave  proximal  lip  bearing  a broad,  squared  median  lyrula,  flanked  on  each  side 

1 Lat.,  crepidula,  “a  small  slipper,”  in  allusion  to  the  shape  of  the  frontal  avicularium. 
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near  the  proximal  margin  by  a small,  sharp,  laterally-directed  condyle.  Peristome 
thin  and  scarcely  raised,  not  channelled  proximally.  No  oral  spines.  Vestibular 
arch  prominent.  Frontal  wall  slightly  convex,  smooth,  with  a single  row  of  rounded 
marginal  areolae  separated  by  small  costae. 

Avicularia  large,  slightly  immersed,  placed  in  the  median  line  proximally  to  and 
at  a short  distance  from  the  orifice,  the  broadly  spatulate  rostrum  slightly  raised  and 
directed  proximally. 

Ovicells  not  seen. 

MEASUREMENTS 

Lz =0-65-070  mm.  lz  = 0-33-0-38  mm. 

Primary  hr  = o-n-o-i2  mm.  lr=o-09-o-io  mm. 

remarks.  This  species  is  known  only  from  a single  but  very  distinctive  specimen. 
The  avicularium  is  constantly  present  on  the  zooecia  and  does  not  appear  to  vary  in 
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Fig.  246.  Smittina  cvepidula,  sp.  nov.  Holotype,  D.  36835.  Three  zooecia. 

its  position,  which  is  quite  clear  of  the  proximal  peristome.  Its  rostrum  is  always 
rounded  and  at  times  almost  semicircular,  and  clearly  distinguishes  the  species  from 
S.  reticulata  (Macgillivray)  var.  spathulata  (MacGillivray)  (1883a,  p.  135,  pi.  3,  fig.  14), 
in  which  the  avicularium  is  situated  to  one  side  of  the  orifice  and  has  a broadly 
acuminate  rostrum.  Its  lyrula,  too,  is  quite  narrow. 

5.  crepidula  is  distinguished  from  S.  reticulata  (Macgillivray)  by  having  a broad 
lyrula  with  prominent  lateral  condyles,  the  peristome  not  raised  or  channelled 
proximally,  and  the  spatulate  avicularium  very  distinctly  removed  from  the  peristome. 

S.  antarctica  Waters  sp.  (1904,  p.  65,  pi.  4,  figs.  1 a-h)  also  possesses  spatulate 
avicularia  well  separated  from  the  peristome,  but  the  latter  is  sinuate  proximally  and 
the  frontal  wall  is  evenly  perforated. 

There  is  very  close  resemblance  between  S.  crepidula  and  another  Antarctic 
species,  S.  conspicua  Waters  sp.  (1904,  p.  66,  pi.  4,  fig.  3),  which,  however,  has  a marked 
sinus  in  the  raised  peristome  and  lacks  the  strong  lateral  condyles  of  the  former 
species. 
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distribution.  Landon,  Whaingaroan  [Lower  Oliogocene]:  Oamaru. 

SPECIMEN 

D.  36835  (Fig.  245).  Holotype  (see  above). 

4.  Smittina  flexuosa  (Hutton) 

Fig.  247 

1873  Eschara  flexuosa  Hutton,  p.  99. 

1873  Hemeschara  fairchildi  Hutton,  p.  100  [pars). 

1891  Smittia  unispinosa  Waters:  Hutton,  p.  105  [pars)  (non  Waters,  1889a,  p.  15,  pi.  3,  figs.  1-3). 


lectotype  (here  chosen).  Bilamellar-foliaceous  specimen,  Dominion  Museum, 
Wellington,  New  Zealand.  Recent:  [PCook  Strait],  New  Zealand.  Hutton  Collec- 
tion. 

diagnosis.  Bilamellar-foliaceous  Smittina  without  a median  lyrula  in  the 
primary  orifice.  Lateral  condyles  prominent.  Frontal  wall  with  large  marginal 
areolae.  Peristome  not  raised  or  channelled  proxi- 
mally.  A small,  median,  spatulate  avicularium 
immersed  in  the  frontal  wall  and  separated  from 
the  orifice.  Ovicell  deeply  immersed,  perforate. 

description.  Zoarium  bilamellar-foliaceous. 

Zooecia  deep,  hexagonal  or  oblong,  arranged 
alternately  in  longitudinal  rows,  distinctly 
separated  by  thickened  threads  between  the 
marginal  areolae.  Primary  orifice  semicircular  or 
transversely  quadrate,  the  proximal  lip  nearly 
straight,  with  a pair  of  prominent,  laterally- 
directed  condyles  on  the  sides  of  the  orifice  near 
the  proximal  margin.  Secondary  orifice  similar 
in  shape  to,  but  slightly  larger  than,  the  primary 
orifice.  Peristome  thickened  but  not  raised, 
except  very  slightly  on  the  proximal  margin.  No 
oral  spines.  Frontal  wall  flattened  or  slightly 
convex,  granular,  with  a row  of  large  marginal 
areolae. 

Avicularia  single,  frontal,  immersed,  placed 
in  the  median  line  proximally  to  the  orifice,  the 
rostrum  rounded  and  rather  spatulate,  directed 
proximally. 

Ovicells  hyperstomial,  slightly  longer  than  wide, 
forming  a flattened,  box-like  chamber  immersed 

in  the  distal  zooecium,  the  frontal  surface  punctate,  with  rows  of  pores  arranged 
parallel  to  the  margins. 

Rosette-plates:  probably  two  in  the  distal  wall;  five  or  six  multiporous  plates 
arranged  in  a line  about  half-way  down  the  lateral  wall. 


O 0.5mm. 

Fig.  247.  Smittina  flexuosa  (Hutton). 
75.1.5.32.  Recent:  New  Zealand. 
Zooecia,  avicularia,  and  an  ovicell. 
The  right-hand  zooecium  has  an 
operculum  partially  covering  the 
orifice. 
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MEASUREMENTS 

Lz=o*7o-o-85  mm.  lz  = o-25-o-28  mm. 

Primary  hr=0'i2-o*i4  mm.  lr=o-i5-o-i6  mm. 

remarks.  The  specimen  here  chosen  as  the  lectotype  clearly  corresponds  with 
Hutton’s  definition.  There  is  no  specimen  of  this  species  so  labelled  in  the  Hutton 
Collection  in  the  Zoological  Department,  and,  as  Jelly  did  not  record  it  in  her  Cata- 
logue (1889),  it  is  evident  that  Hutton  did  not  send  her  any  material.  A very  curious 
complication,  however,  arises  in  connexion  with  Hemeschara  fairchildi  Hutton  (1873, 
p.  100),  which  is  represented  in  the  Hutton  Collection  (Zoological  Department)  by 
two  specimens  mounted  on  the  same  board  (75.1.5.32).  One  of  these  (re-registered 
as  1947. 9. 10. 1)  is  Smittina  unispinosa  Waters  sp.  (see  p.  327)  and  the  other  is  5. 
Jiexuosa  Hutton  sp.  Hutton’s  definition  of  H.  fairchildi  may,  therefore,  be  analysed 
as  follows:  “ Cells  ovate,  immersed,  granular,  punctured  round  the  edge  [both  species] ; 
mouth  simple,  lower  lip  straight  [5.  jiexuosa ] or  with  a sinus;  ovicell  globose, 
granular”  [5.  unispinosa].  It  seems  evident,  therefore,  that  Hutton  based  his 
definition  of  Hemeschara  fairchildi  on  these  two  species,  and  the  fact  that  a specimen 
of  each  is  mounted  on  the  same  board  is  evidence  (see  also  p.  6)  that  the  Hutton 
Collection  in  the  Zoological  Department  is  authentic  for  the  selection  of  lectotypes. 

It  is  of  interest  to  note  here  that  material  sent  from  the  Hutton  Collection  in  the 
Dominion  Museum,  Wellington,  New  Zealand,  and  purporting  to  be  Hemeschara 
fairchildi  was,  in  fact,  the  mamillated  form  of  Holoporella  hastigera  Busk  sp.  (see 
P-  367). 

In  order,  therefore,  to  clarify  the  position,  I choose  as  the  lectotype  of  Hemeschara 
fairchildi  the  specimen  registered  as  75.1.5.32  (Fig.  247)  which  is  Smittina  jiexuosa 
(Hutton),  thus  leaving  Waters’s  well-established  Smittina  unispinosa  as  a valid  species. 

5.  jiexuosa  (Hutton)  differs  from  S.  unispinosa  (Waters)  in  not  possessing  either 
a median  lyrula  on  the  proximal  lip  of  the  primary  orifice  or  any  oral  spines.  Its 
frontal  avicularium,  moreover,  is  immersed  in  the  median  line  of  the  zooecium. 

It  is  also  distinguished  from  5.  calceolus  MacGillivray  sp.  (1887a,  p.  69,  pi.  2,  fig.  3)  by 
the  absence  of  the  median  lyrula  in  the  orifice  and  of  the  marginal  rim  round  the  ovicell. 

The  Castlecliff  fossil  is  identical  with  the  specimen  here  chosen  as  the  lectotype 
of  5.  jiexuosa.  A bilamellar  fragment  from  Petane  in  the  Jelly  Collection  at  the 
Manchester  Museum  seems  to  belong  here,  though  most  of  the  zooecia  bear  spatulate 
avicularia  of  much  greater  size  than  is  seen  on  either  Recent  specimens  or  on  the 
above-mentioned  fossil  from  Castlecliff. 

DISTRIBUTION 

Recent:  [Cook  Strait],  New  Zealand. 

Fossil:  Wanganui,  Castlecliffian  CU3  [Upper  Pliocene] : Castlecliff.  [Pliocene]: 
Petane. 

SPECIMEN 

D.  36838  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  1 bilamellar  specimen.  Collected  by  C.  A.  Fleming. 

OTHER  MATERIAL 

Petane.  1 bilamellar  specimen.  Slide  labelled  “ Cribrilina  jiexuosa  Hutton”  by  Jelly.  Jelly  Col- 
lection, Manchester  Museum. 
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5.  Smittina  unispinosa  (Waters) 

Figs.  248-252 

1873  Hemeschara  fairchildi  Hutton,  p.  100  ( pars ). 

1889a  Smittia  unispinosa  Waters,  p.  15,  pi.  3,  figs.  1-3. 

1891  Smittia  unispinosa  Waters:  Hutton,  p.  105  {pars). 

1909  Smittina  unispinosa  (Waters)  Levinsen,  pp.  64,  340. 

1929  Smittina  unispinosa  (Waters):  Livingstone,  p.  90  ( cum  syn.). 

lectotype  (here  chosen).  Manchester  Museum.  Recent:  Green  Point,  New 
South  Wales.  Encrusting  specimen.  Waters  Collection. 

diagnosis.  Unilamellar,  loosely  encrusting  Smittina  with  zooecia  often  heaped 
and  celleporiform.  Orifice  circular,  raised,  with  prominent  lyrula  and  condyles,  and 
a single,  distal  spine.  Frontal  wall  smooth,  flanked  by  rounded  marginal  areolae. 
Ovicell  very  large,  perforate.  Avicularia  spatulate  or  rounded,  variable  in  position 
and  size. 

description.  Zoarium  unilamellar,  loosely  encrusting. 

Zooecia  oblong,  arranged  alternately  in  longitudinal  rows,  or  heaped  irregularly, 
distinctly  separated  by  a salient  thread  between  the  rows  of  marginal  areolae. 
Primary  orifice  subcircular,  rather  wider  at  the  proximal  end,  the  proximal  lip  bearing 
a prominent,  squared  median  lyrula  flanked  on  either  side  by  a tiny,  hook-like  condyle 
springing  from  the  lateral  margins  of  the  orifice.  Ofierculum  calcified,  with  a pair 
of  crescentic  sclerites,  the  distal  sclerite  larger.  Secondary  orifice  circular,  slightly 
triangular  distally,  the  peristome  thickened  and  raised,  especially  laterally,  the 
proximal  channel  very  indistinct.  A stout  spine-base  present  on  a small,  triangular 
plate  inside  the  distal  edge  of  the  orifice.  Frontal  wall  convex,  smooth  or  tuberculate, 
bordered  by  a row  of  rounded  areolae. 

Avicularia  paired  or  single,  often  absent,  spatulate  or  rounded,  variable  in  size, 
usually  placed  as  a rounded  chamber  on  the  frontal  wall  proximally  to  and  on  one 
side  of  the  orifice,  the  rostrum  somewhat  raised  and  directed  more  or  less  proximally. 

Ovicells  hyperstomial,  globular,  very  large,  not  immersed  in  the  distal  zooecium, 
the  frontal  surface  depressed  and  perforated  by  numerous  pores. 

Basal  wall  of  zoarium  greatly  thickened  and  laminated,  with  a row  of  tiny  pores 
along  the  sides  near  its  junction  with  the  base  of  the  lateral  wall. 

MEASUREMENTS 

Lz  = 0-55-0*70  mm.  lz  = 0-33-0-38  mm. 

Primary  hr=o-i4-o-i6  mm.  lr  = o-i2-o-i4  mm. 

remarks.  This  species  is  very  variable  in  its  habit  of  growth  and  in  the  nature 
of  its  avicularia  but  remarkably  constant  in  the  form  of  its  orifice.  Regularly  linear 
series  of  zooecia  may  occur  with  irregularly  heaped  cells  interspersed.  In  Recent 
material  of  this  species  from  Port  Phillip,  Victoria  (34.2.20.8,  Busk  Coll.),  the  avi- 
cularia are  generally  small  and  occur  in  pairs,  one  on  either  side  of  the  orifice.  These 
may  give  place  to  a single,  large  avicularium  of  approximately  the  same  dimensions 
as  a zooecium,  almost  always  developed  where  opposing  edges  of  the  colony  or 
colonies  meet.  In  the  fossils  from  Castlecliff  the  avicularia  appear  to  be  associated 
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with  the  heaped,  very  convex  zooecia,  on  the  frontal  slopes  of  which  they  occur  singly 
and  with  irregular  orientation.  In  several  zooecia  the  opercula  are  still  present, 
retained  in  position  by  the  sedimentary  deposit  on  the  upper  surface  (Fig.  249). 
They  are  quite  clearly  calcified,  the  result,  almost  certainly,  of  fossilization,  for 
Waters  (1889a,  p.  16)  records  the  operculum  of  this  species  as  being  “thin,  scarcely 
chitinous  . . . and  quite  plain,”  while  in  the  Recent  specimen  in  the  Hutton  Col- 
lection (1947.9. 10. 1)  the  operculum  is  extremely  thin  and  shows  no  trace  of  the 
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Figs.  248-252.  Svnittina  imispinosa  (Waters). 

Fig.  248.  D.  36839.  Zooecia. 

Fig.  249.  D.  36841.  Internal  view  of  frontal  walls  of  five  zooecia.  The  calcified  operculum  with  its 
paired,  crescentic  sclerites  is  held  in  place  by  superficial  deposit.  Note  the  position  of  the  median 
lyrula  in  regard  to  the  operculum. 

Fig.  250.  D.  36839.  Details  of  orifice. 

Fig.  251.  D.  36842.  Lateral  view  of  zoarium,  showing,  on  the  left,  the  remains  of  an  ovicell.  Note  the 
row  of  tiny  pores  along  the  upper  edge  of  the  thickened  basal  lamina. 

Fig.  252.  D.  36840.  Ovicelled  zooecium,  its  orifice  obscured  by  deposit.  The  entooecium  is  partially 
broken. 


thickenings  in  the  fossil  specimens.  These  thickenings  are  in  the  nature  of  sclerites 
and  are  very  distinct  on  the  underside  of  the  operculum  (Fig.  249). 

In  side  view  the  zooecia  are  seen  to  be  formed  of  a thick,  granular  frontal  wall  and 
a thick,  laminated  basal  wall  with  raised  edges  which  are  perforated  by  a line  of 
evenly  spaced,  small  pores.  Between  these  two  walls  is  a very  thin,  almost  trans- 
parent, narrow,  lateral  wall  also  perforated  by  a row  of  pores  (Fig.  251).  The  zoaria 
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show  a marked  tendency  to  split  into  longitudinal,  uniserial  rows  of  zooecia  similar 
to  those  seen  in  other  species  from  the  same  deposits  at  Castlecliff. 

The  peristome  is  seldom  channelled  into  a proximal  sinus,  but  has  slight,  lateral, 
alate  extensions,  as  noted  by  Livingstone  (1929,  p.  90).  In  some  of  the  irregularly 
heaped  zooecia  the  orifice  may  occupy  the  summit  of  the  convex,  granular  frontal 
wall  almost  in  the  centre  of  the  zooecium. 

As  mentioned  above  (p.  326),  Hutton’s  definition  of  5.  ( Hemeschara ) fairchildi 
(=5.  fexuosa  Hutton  sp.)  was  based  on  two  species,  one  of  which  is  5.  unispinosa 
(Waters).  The  specimen  of  this,  mounted  on  the  same  board  as  the  specimen  of 
5.  flexuosa  and  together  forming  the  basis  of  Hutton’s  definition  of  Hemeschara 
fairchildi,  is  a hollow,  sub-conical  zoarium  (15  mm.  in  diameter  and  10  mm.  high), 
with  the  frontal  walls  of  the  zooecia  on  the  outer  surface  of  the  cone.  The  New 
Zealand  locality  from  which  it  was  collected  is  not  known  but  was  probably  Cook 
Strait. 

DISTRIBUTION 

Recent:  New  South  Wales;  Port  Phillip,  Victoria;  New  Zealand. 

Fossil:  Wanganui,  Castlecliffian  CU3  [Upper  Pliocene]:  Castlecliff. 

SPECIMENS 

D.  36839  (Figs.  248,  250),  D.36840  (Fig.  252),  D.  36841  (Fig.  249),  D.  36842  (Fig.  251),  D.  36843, 
D.  36844  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  6 loosely-encrusting  specimens. 
Collected  by  C.  A.  Fleming. 

D.  36845  Locality,  etc.,  as  above.  Numerous  specimens. 

6.  Smittina  acaroensis  Levinsen 

Fig.  253 

1854  Lepralia  reticulata  Macgillivray : Busk,  pp.  66,  67  ( pars ),  pi.  102,  fig.  1 ( non  Macgillivray,  1842, 
p.  467)  (see  p.  320  under  S.  landsborovii  Johnston  sp.). 

1909  Smittina  acaroensis  Levinsen,  p.  342  ( akaroensis  on  pi.  18,  figs.  12 a,  12 b,  and  in  index  p.  419). 

1920  Smittina  “ okaroensis”  Levinsen:  Canu  & Bassler,  p.  469,  text-fig.  I32n  A,  B. 

1932  Smittina  acaroensis  Levinsen:  Hastings,  p.  431. 

1937  Smittina  acaroensis  Levinsen:  Marcus,  p.  no. 

lectotype  (here  chosen).  Bilamellar  specimen  collected  by  Henry  Suter, 
Universitetets  Zoologiske  Museum,  Copenhagen.  Recent:  Akaroa  Harbour,  New 
Zealand,  in  mud,  6 fathoms.  Levinsen  Collection. 

diagnosis.  Unilamellar  and  loosely  encrusting,  or  bilamellar-foliaceous  Smittina 
with  a large,  rounded  avicularium  occupying  the  proximal  channel  of  the  peristome. 
Lyrula  and  condyles  prominent,  deeply  set.  Frontal  wall  bordered  with  marginal 
areolae.  Ovicell  in  mature  zooecia  almost  completely  concealed  beneath  the  frontal 
wall  of  the  distal  zooecium  except  for  a long,  narrow,  frontal  portion  with  radiating, 
slit-like  pores.  No  spines  in  mature  zooecia. 

description.  Zoarium  unilamellar,  loosely  encrusting;  or  bilamellar-foliaceous. 

Zooecia  quadrate,  arranged  alternately  in  longitudinal  rows,  distinctly  separated 
by  salient  lines  between  the  rows  of  marginal  areolae.  Primary  orifice  rounded  or 
transversely  elliptical,  the  proximal  lip  concave  and  bearing  a prominent,  anvil-shaped 
median  lyrula  flanked  by  a pair  of  strong,  laterally-directed  condyles  springing  from 
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the  lateral  walls.  Secondary  orifice  rounded  distally,  the  sides  almost  straight  and 
converging  proximally  to  accommodate  the  oral  avicularium.  Peristome  indistinct, 
not  thickened  and  scarcely  raised.  No  oral  spines  seen.  Frontal  wall  flattened, 
tuberculate,  perforated  marginally  by  one  or  two  rows  of  large,  drop-shaped,  areolar 
pores. 

Avicularia  moderately  large,  rounded,  deeply  immersed  in  the  proximal  end  of  the 
secondary  orifice,  its  opesia  directed  obliquely  distally,  the  cross-bar  bearing  a strong, 
tapering,  proximally-directed  tooth  (ligula). 

Ovicells  hyperstomial,  much  longer  than  wide,  forming  a flattened  chamber  slightly 
immersed  in  the  distal  zooecium  and  covered  laterally  by  the  frontal  wall  of  the  latter, 
leaving  a narrow  portion  of  the  frontal  surface  of  the  ovicell  exposed,  perforated  by 
numerous,  radiating  pores,  arranged  parallel  to  the  margin. 

Rosette-plates : (a)  distal,  probably  six  to  eight ; ( b ) lateral,  variable  in  number  and 
arranged  at  different  levels. 


MEASUREMENTS 

Lz =0-52-0-60  mm. 
(Including  avicularium)  hr  = 0-17-0- 19  mm. 


lz =0-29-0-31  mm. 
lr  = o-i5-o-i6  mm. 


REMARKS. 


The  fossil  specimen  from  Castlecliff  is  composed  of  old  but  well- 
preserved  zooecia,  in  which  the  calcification  has 
reduced  the  exposed  portion  of  the  frontal  surface  of 
the  ovicell  to  a narrow,  median  area.  In  all  respects 
it  agrees  with  Levinsen’s  description  of  the  bilamellar 
species  from  the  mud  of  Akaroa  Harbour,  though  in 
the  fossil  the  avicularium  is  more  obliquely  immersed 
in  the  channelled  proximal  portion  of  the  secondary 
orifice.  The  ligula  (see  Waters,  1889a,  p.  16)  on  the 
proximal  side  of  the  avicularian  cross-bar  is  very 
strong.  Levinsen  also  noted  the  presence  of  four 
distal  spines  on  the  very  young  zooecia  of  this  species. 

As  stated  on  p.  320,  the  specimen  from  New 
Zealand,  which  Busk  (1854,  pi-  102,  fig-  J)  figured 
and  identified  as  5.  reticulata  (Macgillivray)  and 
which  was  considered  by  Hincks  (1880a,  p.  341 
synonymy)  to  be  5.  landsborovii  (Johnston),  is  almost 
certainly  the  present  species — note  the  prominent 
lyrula,  the  rounded  and  immersed  oral  avicularium, 
and  the  drop-shaped,  areolar  pores  which  tend  to 
enlarge  towards  the  margins. 

5.  acaroensis  appears  to  be  very  closely  related  to 
Porella  innocua  MacGillivray  (1895,  p.  92,  pi.  12, 
fig.  13) , but  an  examination  of  MacGillivray’s  specimen 
is  required  to  show  the  size  of  the  “small  avicularium ,”  which  he  does  not 
figure. 
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Fig.  253.  Smittina  acaroensis  Levinsen. 
D.  36846.  Two  zooecia,  the  lower 
one  showing  details  of  the  orifice 
and  the  avicularium  with  its 
ligula.  The  specimen  is  heavily- 
calcified  and  the  frontal  wall  of 
the  distal  zooecium  has  en- 
croached laterally  on  the  ovicell. 
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Marcus  (1937,  p.  no)  has  also  noted  the  close  resemblance  of  the  species  to  S. 
evelinae  Marcus  from  Brazil. 

DISTRIBUTION 

Recent:  New  Zealand;  Curtis  Island,  Bass  Strait;  Great  Barrier  Reef. 

Fossil:  Wanganui,  Castlecliffian  CU2c  [Upper  Pliocene]:  Castlecliff. 

SPECIMEN 

D.  36846  (Fig.  253).  N.Z.G.S.  Loc.  4103,  Castlecliff  CU2c.  1 unilamellar  specimen.  Collected 
by  C.  A.  Fleming. 


7.  Smittina  trispinosa  (Johnston)  var.  aotea / var.  nov. 

Fig.  254 

1887a  Mucronella  nitida  (Verrill)  forma  inaequalis  Waters:  Waters,  p.  55. 

holotype.  D.  34540.  [Pliocene]:  Waipukurau  Gorge.  Specimen  encrusting 
lamellibranch  shell.  Slide  labelled  “ Smittia  trispinosa  ” by  Jelly.  Hincks  Collection. 

diagnosis.  Smittina  with  paired,  frontal  avicularia  often  very  unequal  in  size, 
their  rostra  directed  proximally.  Zooecia  small,  rather  tubular  in  appearance,  with  a 
very  prominent  peristome  much  produced  proximally.  Lateral  condyles  in  the 
primary  orifice  very  large.  Ovicell  flattened  and  globular,  with  a subcircular,  per- 
forate frontal  area. 

description.  Zoarium  encrusting. 

Zooecia  small,  quadrate,  arranged  alternately  in  longitudinal  rows  distinctly 
separated  by  deep  furrows.  Primary  orifice  subcircular,  the  proximal  lip  concave 
and  bearing  a stout,  squared  median  lyrula  flanked  on  either  side  by  a large  lateral 
condyle.  Secondary  orifice  subcircular  or  elongate-oval,  the  proximal  channel  wanting 
or  slight.  Peristome  thickened  and  raised,  especially  proximally,  forming  a very 
prominent  proximal  lip.  Three  distal,  oral  spines.  Frontal  wall  convex,  rising 
sharply  to  the  proximal  lip  of  the  peristome  so  as  to  give  the  zooecium  a somewhat 
tubular  appearance.  Small  marginal  areolae  present. 

Avicularia  generally  paired,  small,  placed  on  the  proximo-lateral  slopes  of  the 
peristome,  the  rostra  pointed  and  raised,  directed  obliquely  inwards  proximally. 
Sometimes  one  avicularium  very  much  larger,  forming  a sub-median,  globular  chamber 
placed  proximally  to  the  orifice,  its  triangular  rostrum  directed  proximally. 

Ovicells  hyperstomial,  globular,  circular  in  outline,  the  frontal  surface  with  a 
flattened,  perforate,  subcircular  area  bordered  by  a row  of  pores.  Peristome  of 
ovicelled  zooecia  much  raised  so  as  to  form  a distinct  wall  round  the  orifice,  continuing 
across  the  proximal  end  of  the  ovicell  as  a prominent  wall. 

MEASUREMENTS 

Lz= 0-30-0-37  mm.  1z=o-i6-o-I9  mm. 

Secondary  hr= 0-06-0-07  mm.  lr=o-07  mm. 

remarks.  This  variety  appears  to  be  a new  one  distinguished  by  its  small 
zooecia  with  paired,  acuminate  avicularia  directed  proximally.  It  is  remarkable  for 

1 From  Aotea  roa,  the  Maori  name  for  New  Zealand. 
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the  variation  of  these  avicularia  and  for  the  extraordinary  development  of  the  peri- 
stome. The  opesiae  of  the  large  avicularia  have  much  the  same  dimensions  as  the 

zooecial  orifices.  The  ovicells  open  fairly  low  down 
in  the  peristomie,  but  they  are  not  in  any  way 
immersed  in  the  distal  zooecium.  The  proximal 
edge  of  the  ovicell  is  always  crossed  by  the  distal 
portion  of  the  peristome,  and  the  secondary  orifice 
of  an  ovicelled  zooecium  is  much  more  Smittina- like 
in  appearance,  i.e.  inverted  triangular  in  shape,  than 
the  subcircular  orifice  of  the  non-ovicelled  zooecia. 

S.  trispinosa  Johnston  sp.  (1825,  p.  222)  is  a 
species  with  numerous  varieties.  The  present  speci- 
mens seem  to  be  allied  to  it,  the  comparison  having 
been  made  with  the  type-specimen  {here  chosen ) of 
Johnston’s  species  from  Berwick  Bay  (47.9.16.61, 

Johnston  Coll.,  i.e.  specimen  "b”  of  Gray,  1848, 

O 0.5mm.  p.  122,  the  specimen  figured  by  Busk,  1854,  pi-  85, 

Fig.  254.  Smittina  trispinosa  (Johnston)  figs.  1,  2).  The  raised,  proximal  peristome,  the  large 

var.  aotea,  var.  nov.  Hoiotype,  lateral  condyles  in  the  primary  orifice,  the  globular 

avicularia.  ovicell,  and  the  marginal  areolae  are  all  features 

common  to  5.  trispinosa  and  the  new  variety.  The 
presence  of  three  distal  spines  on  the  orifice  is  not  a specific  character. 

The  label  of  Slide  D.  32509  indicates  that  this  is  probably  the  form  which  Waters 
(1887a,  p.  55)  regarded  as  equivalent  to  his  “ Lepralia  reticulata  form  inaequalis” 
(1879,  P-  41)  from  Naples.  That,  however,  has  long,  spatulate,  frontal  avicularia  and 
an  immersed  ovicell.  Its  peristome  is  scarcely  raised  proximally  (cf.  79.4.25.25, 
Waters  Coll.,  Naples). 

distribution.  [Pliocene]:  Waipukurau  Gorge;  Napier  Harbour;  Petane. 

SPECIMENS 

D.  34540  (Fig.  254).  Hoiotype  (see  above). 

D.  32509  Paratype.  Waipukurau  Gorge.  1 specimen  encrusting  Ostrea.  Slide  labelled 
“ Smittia  nitida  Ver.  form  inaequalis  W.”  by  Jelly.  Hincks  Collection. 

D.  36947  Paratype.  Napier  Harbour.  1 specimen  encrusting  Ostrea.  Blake  Collection. 

D.  36995  Paratype.  Waipukurau  Gorge.  1 encrusting  specimen.  Labelled  “ Mucronella  nitida 
Verrill  form  inaequalis  Waters”  by  Jelly.  Hincks  Collection. 

OTHER  MATERIAL 

Paratype.  Cutting  near  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Smittia  inaequalis” 
by  Waters.  Waters  Collection,  Manchester  Museum. 

Paratype.  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “M.  nitida  Verrill”  by  Waters. 
Waters  Collection,  Manchester  Museum. 

Paratype.  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Smittia  trispinosa?  var.” 
by  Jelly.  Jelly  Collection,  Manchester  Museum. 

Paratype.  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Mucronella  nitida’’  by 
Jelly.  Jelly  Collection,  Manchester  Museum. 

Paratype.  Near  Napier.  1 encrusting  specimen.  Slide  labelled  “Mucronella  nitida,  Verrill”  by 
Waters.  Jelly  Collection,  Manchester  Museum. 

Paratype.  Petane.  1 encrusting  specimen.  Slide  labelled  “Mucronella  nitida’’  by  Jelly.  Jelly 
Collection,  Manchester  Museum. 
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Genus  SMITTINELLA  Canu  & Bassler 

Smittinella  Canu  & Bassler  in  Bassler,  1934,  p.  408;  Bassler,  1935,  p.  202. 

genotype  (by  original  designation).  Eschar  a tatei  Tenison-Woods,  1877,  p.  149, 
fig.  15.  (?  Balcombian  [Middle  Miocene]) : Mt  Gambier,  South  Australia. 

diagnosis.  Zoarium  free,  erect,  bilamellar,  foliaceous  or  lobate;  or  encrusting. 
Primary  orifice  placed  deeply,  with  median  lyrula  and  condyles.  Secondary  orifice 
with  deep,  vertical,  proximal  sinus  sometimes  cut  off  by  lateral  growths  of  the  peri- 
stome across  its  distal  end  to  form  a sub-oral  pore.  Ovicells  opening  low  down  in  the 
peristomie.  Avicularia,  when  present,  frontal,  not  occupying  the  proximal  sinus  of 
the  peristome.  Frontal  wall  coarsely  perforate,  often  depressed. 

remarks.  Bassler  (1934,  p.  408)  states  that  Smittinella  “differs  from  Smittina 
in  that  the  proximal  sinus  of  the  peristomice  is  completely  covered  by  the  peristome 
which  is  then  pierced  by  a spiramen.’’  This  presumably  means  that  the  sinus  is  cut 
off  by  the  growth  of  the  peristomial  wall  across  its  distal  end  (cf.  MacGillivray,  1895, 
p.  95).  Examination  of  specimens  of  the  type-species  from  Muddy  Creek,  Victoria, 
shows,  however,  that  this  is  often  but  not  always  the  case.  In  the  first  of  the  two 
species  to  be  described  here  IS.  woodi,  sp.  nov.),  moreover,  the  sinus  is  not  occluded 
by  the  lateral  denticles.  However,  the  deep,  shaft -like  sinus  is  so  easily  distinguished 
from  the  shallow,  proximal  channel  seen  in  species  of  Smittina  that  we  are  justified  in 
retaining  Canu  & Bassler’s  genus.  The  deeply  set  primary  orifice,  the  coarsely  per- 
forate frontal  wall,  and  the  absence  of  the  frontal  avicularium  from  the  sinus  are  also 
distinctive  features,  but  the  preceding  descriptions  of  species  of  Smittina  show  that 
these  characters  are  also  to  be  found  to  a lesser  degree  in  that  genus,  so  emphasizing 
the  family  relationships  of  Smittina  and  Smittinella. 

1.  Smittinella  woodi,1  sp.  nov. 

Figs.  255,  256 

holotype.  D.  36850.  Southland,  Waiauan  [Middle  Miocene]:  Blue,  muddy 
sands,  coast  north  of  mouth  of  Dovedale  Stream,  North  Canterbury.  1 foliaceous 
(?  bilamellar)  specimen,  4x2-5  mm.  Collected  by  B.  H.  Mason. 

diagnosis.  Smittinella  with  a prominent,  rounded  sinus  in  the  proximal  lip  of  the 
secondary  orifice,  not  occluded  by  lateral  growths  of  the  peristome.  Primary  orifice 
with  a broad  lyrula  surmounted  by  a stout  column  passing  upwards  in  the  peristomie. 
Ovicells  completely  immersed  in  and  covered  by  the  frontal  wall  of  the  distal  zooecium. 
description.  Zoarium  foliaceous,  probably  bilamellar. 

Zooecia  thin-walled,  quadrate,  arranged  in  longitudinal  diverging  rows,  distinctly 
separated  by  a salient  thread.  Primary  orifice  subcircular,  deeply  set,  the  proximal 
lip  concave,  with  a large,  anvil-shaped  median  lyrula  flanked  on  each  side  by  a tiny, 
hook-shaped  condyle.  Secondary  orifice  subcircular,  with  a rounded,  expanding,  shaft- 
like sinus  in  its  proximal  lip.  Peristome  thread-like,  not  raised  or  thickened.  No  ora] 

1 After  Professor  Alan  Wood. 
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spines  seen.  Frontal  wall  flat,  thick,  pierced  by  very  large,  circular  tremopores 
arranged  in  two  or  three  longitudinal  rows. 

Avicularia  not  seen. 

Ovicells  completely  immersed  and  covered  by  the  frontal  wall  of  the  distal 
zooecium,  forming  a slight,  rounded  elevation  in  the  proximal  end  of  the  latter. 

MEASUREMENTS 

Lz  = o-68-o-8o  mm.  lz=o-20-o*25  mm. 

Primary  hr=o*i2-o-i3  mm.  lr=o-i4-o-i5  mm. 

Secondary 

(including  sinus)  hr=o-i2-o-i3  mm.  lr=o-io-o-i2  mm. 

remarks.  The  single  specimen  of  this  species  consists  almost  entirely  of  the 
upper  portions  of  the  zoarium  with  small  fragments  of  the  basal  wall  still  attached. 

255  256 


Figs.  255,  256.  Smittinella  woodi,  sp.  nov.  Holotype,  D.  36850. 

Fig.  255.  Zooecia,  the  left-hand  one  with  an  ovicell,  the  chamber  appearing  as  a slight  swelling  in  the 
distal  zooecium. 

Fig.  256.  Internal  view  of  the  frontal  walls  of  two  zooecia  showing  the  deeply-set  median  lyrula  sur- 
mounted by  a stout  column  which  passes  upwards  in  the  peristomie  to  the  base  of  the  proximal  sinus, 
the  wedge-shaped,  proximal  extension  of  the  median  lyrula,  and  the  proximal  lower  lip  of  the  ovicell 
chamber  seen  truncating  the  orifice  of  the  left-hand  zooecium. 

The  pores  in  the  interior  layer  of  the  frontal  wall  (?  =olocyst  of  Canu  & Bassler)  are 
much  smaller  than  those  seen  on  the  exterior  surface,  where  the  area  occupied  by  the 
pores  is  considerably  greater  than  that  of  the  intervening  spaces  (Fig.  255). 

The  proximal  sinus  of  the  secondary  orifice  forms  a deep  channel  running  down 
into  the  peristomie,  this  channel  being  flanked  by  a pair  of  rounded  laminae  which 
curve  towards  each  other  and  approach  very  closely,  but  which  in  no  case  coalesce 
to  form  a separate,  sub-oral  opening  as  in  5.  tatei  (Tenison-Woods)  or  5.  zealandiae , 
sp.  nov. 
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The  anvil-shaped  lyrula,  which  is  not  visible  from  above,  juts  out  prominently  into 
the  primary  orifice  and  is  surmounted  by  a stout  column  which  extends  upwards  into 
the  peristomie  to  a point  just  below  the  lower  end  of  the  sinus-channel.  In  the 
interior  the  lyrula  is  seen  to  form  part  of  a plate  extending  proximally  along  the 
frontal  wall  as  a deep,  V-shaped,  smooth  area  traversed  by  a fine,  median  ridge 
(Fig.  256).  The  lateral  condyles  are  very  small  and  appear  as  small  shoulders  on  the 
wall  of  the  primary  orifice  at  a slightly  lower  level  than  that  of  the  lyrula. 

The  ovicelled  zooecia  may  be  distinguished  in  frontal  view  only  by  the  slight 
swelling  which  occurs  on  the  distal  side  of  the  orifice  and  in  which  the  large,  frontal 
pores  of  the  distal  zooecium  are  completely  occluded.  The  ovicell  opens  into  the 
peristomie  very  low  down,  just  opposite  the  column  which  surmounts  the  lyrula. 

Smittia  depressa  MacGillivray  (1895,  p.  92,  pi.  12,  fig.  15),  from  Muddy  Creek  and 
Bairnsdale,  Victoria,  seems  to  be  closely  related  to  5.  woodi,  but  has  thickened  and 
raised  zooecial  margins  and,  according  to  MacGillivray  (p.  92),  a “small  pointed 
median  denticle”  in  the  primary  orifice.  He  gave  no  details  of  the  ovicell  but,  from 
the  nature  of  the  orifice  and  the  absence  from  it  of  avicularia,  that  species  probably 
also  belongs  to  Smittinella. 

S.  tatei  (Tenison-Woods)  is  clearly  distinguished  by  its  thickened  marginal  walls, 
its  occluded  sinus,  and  its  rounded,  prominent  ovicell  (cf.  Waters,  1882a,  pi.  8,  fig.  21). 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Dovedale  Stream. 

SPECIMEN 

D.  36850  (Figs.  255,  256).  Holotype  (see  above). 


2.  Smittinella  zealandiae / sp.  nov. 

Fig.  257 

1887a  Smittia  landsborovii  (Johnston) : Waters,  p.  58  ( non  Lepralia  landsborovii  Johnston,  1847, 
p.  310,  pi.  54,  fig.  9). 

holotype.  D.  32508.  [Pliocene] : Waipukurau  Gorge.  Specimen  encrusting 
Ostrea.  Slide  labelled  “Smittia  Landsborovii  Johnst.”  by  Jelly.  Hincks  Collection. 

diagnosis.  Smittinella  with  sinus  of  secondary  orifice  completely  occluded  by 
coalescence  of  lateral  denticles.  Peristome  with  three  or  four  distal  spines.  Median 
lyrula  deeply  set,  inconspicuous.  Frontal  wall  with  prominent  marginal  areolae 
separated  by  strong  costae. 

description.  Zoarium  encrusting;  or  free,  erect,  bilamellar-foliaceous. 

Zooecia  oblong,  arranged  alternately  in  slightly  divergent  rows,  distinctly 
separated  by  raised  lines  between  the  marginal  areolae.  Primary  orifice  subcircular, 
deeply-set,  with  a broad,  anvil-shaped  median  lyrula  on  the  proximal  lip.  Secondary 
orifice  elongate-oval  or  rounded  triangular,  with  a prominent,  spout-like  sinus  on  the 
proximal  lip  occluded  distally  by  coalescence  of  lateral  denticles  to  form  a rounded 
pore.  Peristome  thin,  scarcely  raised,  bearing  distally  the  bases  of  three  or  four 
spines.  Frontal  wall  convex,  smooth  or  coarsely  granular,  rising  slightly  distally  to 


1 With  reference  to  its  occurrence  in  New  Zealand. 
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the  peristome,  perforated  marginally  by  a row  of  areolations  separated  by  prominent 
costae. 

Avicularia  not  seen. 

Ovicells  hyperstomial,  rather  flattened  frontally,  the  ectooecium  coarsely  perforate. 

MEASUREMENTS 

Lz  = o-6o-o-8o  mm.  lz  = o-23-o-28  mm. 

Primary  hr  = o-i2-o*i4  mm.  lr  = o-i2-o-i4  mm. 

Secondary 

(including  pore)  hr  = 0-22-0-25  mm.  lr  = 0-12-0-14  mm. 

remarks.  In  encrusted  or  worn  specimens  the  occluded  sinus  of  the  secondary 
orifice  is  difficult  to  distinguish  from  the  impression  left  by  a sub-oral  avicularium,  so 

that  the  species  may  be  mistaken  for  a variation  of 
Smittina  reticulata  Macgillivray  sp.  (1842,  p.  467). 
Usually,  however,  the  rounded  pore,  which  results 
from  the  occlusion  of  the  sinus,  is  clearly  seen. 

Owing  to  later  infilling  it  is  impossible  to  decide 
whether  lateral  condyles  are  present  in  the  primary 
orifice. 

The  bilamellar  specimen  from  Castlecliff  (D.  36832) 
exhibits  clearly  the  twofold  structure  of  the  frontal 
wall  so  well  developed  also  in  Microporella  ordo, 
sp.  nov.  (p.  258).  As  in  that  species,  the  upper  layer 
is  covered  with  large,  rounded  tubercles  and  rests 
O i.Omm  upon  the  smooth,  lower  layer,  which  is  bordered 

Fig.  257.  Smiitineila  zealandia,,  sp.  with  areolae.  Distal  oral  spines  are  not  visible  in 
nov.  Hoiotype,  d.  32508.  Zooeda.  this  specimen,  but  there  can  be  little  doubt  that  it 

is  conspecific  with  the  hoiotype  of  this  species. 

The  zooecia  of  the  Tarakohe  Quarry  specimens  are  considerably  shorter  than  those 
from  the  other  New  Zealand  localities,  but  they  do  not  appear  to  differ  in  other 
respects,  except  that  in  the  encrusting  colony  (D.  36834)  the  peristomes  are  rather 
salient. 

The  labels  on  the  two  specimens  of  this  species  in  the  Hincks  and  Waters  Col- 
lections (see  below)  show  that  it  is  the  one  which  Waters  (1887*2,  p.  58)  regarded  as 
Smittina  landsborovii  (Johnston). 

distribution.  Wanganui,  Castlecliffian  CU3  [Upper  Pliocene] : Castlecliff. 

[Pliocene]:  Petane;  Waipukurau  Gorge.  Pareora,  Otaian  [Middle  Oligocene]: 

Tarakohe  Quarry. 

SPECIMENS 

D.  32508  (Fig.  257).  Hoiotype  (see  above). 

D.  36832  Paratype.  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  1 bilamellar  specimen.  Collected 
by  C.  A.  Fleming. 

D.  36990  Paratype.  Petane.  1 encrusting  specimen.  Blake  Collection. 

D.  36833  (bilamellar),  D.  36834  (encrusting).  Paratypes.  “Bryozoan  Bed”  overlying  Takaka 
Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  2 specimens.  Sent  by  B.  H.  Mason. 
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OTHER  MATERIAL 

Paratype.  Petane.  i encrusting  specimen.  Slide  labelled  “ Smittia  Landsborovii”  by  Waters. 
Waters  Collection,  Manchester  Museum. 

Paratype.  Petane.  i encrusting  specimen.  Slide  labelled  ‘‘Fossil  Smittia  Landsborovii  J.”  by 
Waters.  Jelly  Collection,  Manchester  Museum. 

Paratype.  Near  Waipukurau  Gorge,  i encrusting  specimen.  Slide  labelled  "Smittia  Landsborovii 
Johnst.”  by  Jelly.  Jelly  Collection,  Manchester  Museum. 

Family  ESCHARELLIDAE 

Genus  ESCHARELLA  Gray 

Eschar ella  Gray,  1848,  pp.  125,  148;  Norman,  19036,  p.  117;  Levinsen,  1909,  p.  315;  Marcus,  1940, 
p.  224  ( non  Escharella  d’Orbigny,  1852,  p.  218). 

Mucronella  Hincks,  1877,  p.  526;  Canu  & Lecointre,  1930,  p.  97;  Bassler,  1935,  p.  151  ( cum  syn). 

genolectotype  (chosen  by  Norman,  19036,  p.  117).  Berenicea  immersa  Fleming, 
1828,  p.  533.  Recent:  Britain. 

diagnosis.  Zoarium  encrusting,  or  bilamellar.  Zooecia  often  with  a median 
lyrula  on  the  proximal  lip  of  the  primary  orifice,  the  proximal  lip  of  the  secondary 
orifice  raised  into  a proximal  mucro.  Distal  spines  two  to  eight.  Frontal  wall 
generally  bordered  by  areolae  separated  by  costae.  Avicularia  usually  wanting. 
Ovicells  granular,  imperforate,  occasionally  covered  by  kenozooecia. 

remarks.  Bassler  (1935,  p.  105)  states  that  Escharella  Gray  is  not  recognizable 
as  a genus  because  the  genotype,  Berenicea  immersa  Fleming,  is  a doubtful  species. 
It  is  reasonably  certain,  however,  that  Gray  (1848,  p.  125)  was  able  to  identify  Flem- 
ing’s species,  which  is  generally  accepted  now  as  being  the  same  as  Lepralia  peachii 
Johnston  (1847,  p.  315,  pi.  55,  figs.  5,  6),  the  genotype  (by  original  designation)  of 
Mucronella  Hincks. 

1 . Escharella  spinosissima  (Hincks) 

Fig.  258 

18816  Mucronella  spinosissima  Hincks,  p.  124,  pi.  3,  fig.  2. 

1881c  Mucronella  spinosissima  Hincks:  Hincks,  p.  265. 

Non  1884a  Mucronella  spinosissima  Hincks  forma  major  Hincks,  pp.  53,  213,  pi.  3,  fig.  3 ( =M . 
perforata  Hincks,  18926,  p.  328). 

1887a  Mucronella  peachii  (Johnston)  var.  octodentata  Hincks:  Waters,  p.  56  ( non  Hincks,  1880a, 
p.  361,  pi.  51,  fig.  2). 

1889a  Mucronella  spinosissima  “ MacGillivray  ” : Waters,  p.  24,  pi.  3,  fig.  31. 

18926  Mucronella  spinosissima  Hincks:  Hincks,  p.  327. 

1905a  Smittia  spinosissima  (Hincks)  Waters,  p.  238. 

1909  Escharella  spinosissima  (Hincks)  Levinsen,  pp.  84,  315. 

neotype  (here  chosen).  99.5.1.880.  Recent:  Curtis  Island,  Bass  Strait.  Speci- 
men encrusting  “ Retepora.”  Hincks  Collection. 

diagnosis.  Small,  encrusting  Escharella  with  a broad  median  lyrula  in  the 
primary  orifice.  Peristome  tubular.  Distal  margin  of  the  orifice  with  numerous, 
stout  spines.  Ovicell  large,  globular. 

description.  Zoarium  encrusting. 
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Zooecia  ovate  or  quadrate,  arranged  alternately  in  longitudinal  rows,  distinctly 
separated  by  deep  furrows.  Primary  orifice  semicircular,  the  proximal  lip  bearing  a 
very  broad,  flat,  anvil-shaped  median  lyrula  directed  distally  downwards.  Secondary 
orifice  subcircular,  formed  by  a thickened  and  raised,  somewhat  tubular,  erect  peri- 
stome, its  distal-lateral  margins  bearing  the  bases  of  seven  or  eight  stout  spines,  the 
proximal  margin  frequently  with  a rounded,  median  mucro.  Frontal  wall  very  convex, 

smooth  or  slightly  granular,  with  a row  of  small  marginal 
areolae  separated  by  small  ridges. 

Avicularia  wanting. 

Ovicells  hyperstomial,  globular,  recumbent,  slightly 
immersed  in  the  distal  zooecium. 
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MEASUREMENTS 

Lz =0-36-0*43  mm. 
Secondary  hr  = 0-07-0-08  mm. 


lz =0-20-0-22  mm. 
lr  = o-o8-o-io  mm. 
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remarks.  The  neotype  of  E.  spinosissima  is  not  well- 
preserved  and  may  be  the  specimen  mentioned  by  Hincks 
as  encrusting  Retefora  (18816,  p.  125). 

Hincks  (18926,  p.  327)  showed  conclusively  that  Waters 
was  wrong  in  identifying  this  species  with  Mucronella 
peachii  (Johnston)  var.  octodentata  Hincks  (1880a,  p.  361, 
pi.  51,  fig.  2),  a common  form  in  British  coastal  waters. 
All  the  fossil  specimens  agree  closely  with  the  neotype 
and  show  the  same  primary  orifice,  with  its  broad,  flat  lyrula, 


Fig.  258.  Escharella  spinosis- 
sima (Hincks).  D.  32518. 

ovk°eiird!Cia’thelOWer°ne  which  was  first  figured  by  Waters  (1889a,  pi.  3,  fig.  31). 

He  incorrectly  attributed  the  species  to  MacGillivray. 

In  a specimen  from  Napier  in  the  Jelly  Collection  at  the  Manchester  Museum,  the 
frontal  walls  of  many  of  the  zooecia  are  punctured  by  a small,  round  hole,  evidently 
the  work  of  some  predatory  organism.  This  apparently  led  Miss  Jelly  to  consider 
this  particular  colony  as  a distinct  form,  for  the  slide  is  labelled  “Pform  porifera.” 
It  is,  however,  a typical  colony  of  E.  spinosissima  (Hincks). 

DISTRIBUTION 

Recent:  Bass  Strait;  Foveaux  Strait,  New  Zealand  (Hamilton,  p.  195);  Cape 
Horn  (Waters). 

Fossil:  [Pliocene]:  Waipukurau  Gorge ; Tanner’s  Run,  Petane  (Waters) ; Napier. 


SPECIMENS 

D.  32518  (Fig.  258).  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ M.  Peachii 
Johnst.  var.  octodentata  H.”  by  Jelly.  Hincks  Collection. 

D.  36995  Waipukurau  Gorge.  1 encrusting  specimen.  Hincks  Collection. 

D.  1417  Napier.  1 encrusting  specimen.  Slide  labelled  “ Microporella  diadema”  by  Vine. 
Vine  Collection. 


OTHER  MATERIAL 

Cutting  near  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “ M.  ventricosa  var.  octodentata” 
by  Waters.  Waters  Collection,  Manchester  Museum. 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  ‘‘Mucronella  Peachii  var.  octodentata”  by 
Waters.  Waters  Collection,  Manchester  Museum. 
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Waipukurau.  i encrusting  specimen.  Slide  labelled  “ Schizoporella  marsupifera  B.”  by  Waters 
(species  not  present).  Another  label  with  “ Mucronella  Peachii  var.  octodentata  Hincks”  by  Waters. 
Waters  Collection,  Manchester  Museum. 

Waipukurau.  i encrusting  specimen.  Slide  labelled  “Mucronella  Peachii  var.  octodentata  H.”  by 
Waters.  Jelly  Collection,  Manchester  Museum. 

Waipukurau.  i encrusting  specimen.  Slide  labelled  “Mucronella  ventricosa  var.  multispinata”  by 
Waters.  Jelly  Collection,  Manchester  Museum. 

Napier,  i encrusting  specimen.  Slide  labelled  “Mucronella  Peachii  var.  octodentata?  form  porijera’’ 
by  Jelly.  Jelly  Collection,  Manchester  Museum. 


2.  Escharella  fistula,1  sp.  nov. 

Fig.  259 

holotype.  D.  36851.  Pareora,  Otaian  [Middle  Oliogocene]:  “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  Lobate  specimen, 
4x2-5  mm.  Sent  by  B.  H.  Mason. 

diagnosis.  Encrusting  or  bilamellar- 
lobate  Escharella  generally  with  tubulate, 
erect  peristome.  Mucro  very  conspicuous 
on  ovicelled  zooecia.  Ovicell  very  large, 
deeply  immersed.  Avicularia  wanting. 

description.  Zoarium  encrusting ; or  free, 
erect,  bilamellar,  in  narrow  lobes  or  fronds. 

Zooecia  oblong  or  elongate-hexagonal, 
arranged  alternately  in  longitudinal,  sub- 
parallel rows,  distinctly  separated  by  shallow 
furrows.  Secondary  orifice  semicircular,  usu- 
ally at  the  end  of  a salient,  tubulate,  erect 
peristome,  the  proximal  lip  markedly  con- 
cave and  indented  by  a small,  rounded 
mucro,  the  distal  lip  bearing  the  bases  of 
four  or  five  small  spines.  Frontal  wall 
convex,  smooth  or  finely  granular,  rising 
sharply  in  a curve  to  the  salient  peristome,  S 

bordered  by  a row  of  large,  rounded  marginal  Note  the  enlarged  orifice  of  the  ovicelled 
areolae  sometimes  separated  by  small  costae.  zooecium. 

Avicularia  wanting. 

Ovicells  hyperstomial,  large,  globular,  smooth,  opening  into  the  peristomie,  with 
a marginal  row  of  areolae.  Orifice  of  ovicelled  zooecia  crescentic  and  wider  than  that 
of  non-ovicelled  zooecia,  the  proximal  lip  with  a very  prominent  mucro. 

MEASUREMENTS 

Lz=o-7o-o-85  mm.  lz=o-22-o-27  mm. 

Secondary  hr  = o-o8-o-09  mm.  lr=o-ii-o-i3  mm. 

Ovicelled  zooecia  hr  = o-o8-o-io  mm.  lr  = 0-18-0-20  mm. 
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1 Pat.,  fistula,  “a  tube,”  with  reference  to  the  tubulate  zooecia. 
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remarks.  The  peristome  of  this  species  is  generally  salient  and  tubulate,  but  in 
a number  of  fronds  in  the  Tarakohe  Quarry  material  the  secondary  orifices  of  the 
zooecia  are  not  raised  above  the  level  of  the  zoarial  surface,  with  the  exception  of 
those  on  the  marginal  zooecia,  which  protrude  somewhat,  especially  proximally. 
There  is  no  definite  evidence  of  a median  lyrula  in  the  proximal  part  of  the  primary 
orifice,  because  the  latter  is  usually  completely  obscured  by  debris. 

A specimen  from  Napier  in  the  Waters  Collection  at  the  Manchester  Museum  which 
encrusts  a piece  of  shell  is  clearly  identical  with  the  Tarakohe  Quarry  material 
except  in  its  zoarial  habit.  It  is  labelled  by  Waters  “ Phylactella  Peachii  var.  labiosa 
Hincks”,  presumably  referring  to  Lepr alia  peachii  (Johnston)  var.  labiosa  Busk  (1856, 
p.  309,  pi.  10,  figs.  5,  6),  a British  variety  with,  however,  a very  small  proximal  lip 
on  the  quadrangular  orifice  and  very  small,  concealed  ovicells.  A similar  specimen 
has  also  been  found  in  the  Jelly  Collection  at  the  Manchester  Museum  (see  below). 
Waters  did  not  mention  this  variety  in  his  paper  on  the  Hawkes  Bay  fossils  (1887a). 

Escharella  fistula  differs  from  E.  variolosa  Johnston  sp.  (1838,  p.  278,  pi.  34,  fig.  4) 
in  its  tubulate  peristome,  less  prominent  mucro,  and  its  very  large  ovicell  with  the 
accompanying  much  wider  secondary  orifice. 

The  small  specimen  from  Dovedale  Stream  is  identical  in  all  respects  with  those 
from  Tarakohe  Quarry.  No  ovicells  are  present  on  this  specimen. 

distribution.  [Pliocene]:  Napier.  Southland,  Waiauan  [Middle  Miocene]: 

Dovedale  Stream.  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36851  (Fig.  259).  Holotype  (see  above). 

D.  36856  Paratype.  Blue,  muddy  sands,  coast  north  of  mouth  of  Dovedale  Stream,  North 
Canterbury.  1 bilamellar  specimen.  Collected  by  B.  H.  Mason. 

D.  36852-36855  Paratypes.  “Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry, 
Waitapu  S.D.  4 bilamellar  fronds.  Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Paratype.  Napier.  1 encrusting  specimen.  Slide  labelled  “Phylactella  Peachii  var.  labiosa  Hincks” 
by  Waters.  Waters  Collection,  Manchester  Museum. 

Paratype.  Napier.  1 encrusting  specimen.  Slide  labelled  “Phylactella  Peachii’’  by  Waters. 
Another  label  is  inscribed  “var.  labiosa  Hincks”  by  Waters.  Jelly  Collection,  Manchester  Museum. 


Family  RETEPORIDAE 

Genus  IODICTYUM  Harmer 

lodidyum  Harmer,  1933,  p.  624;  Harmer,  1934,  p.  537;  Bassler,  1935,  p.  132. 

genotype  (by  original  designation).  Retepora phoenicea  Busk,  1854,  p.  94,  pi.  121, 
figs.  1,  2.  Recent:  Bass  Strait. 

diagnosis.  Zoarium  usually  fenestrate.  Peristomes  at  first  projecting,  their 
orifices  with  marginal  teeth  or  internal  denticles,  later  becoming  immersed  by  calcifi- 
cation. Oral  spines  absent.  Small,  round  or  oval  avicularia  rarely  present.  Descending 


IODICTYUM 
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lamina  of  ovicell  produced  into  a free  tongue  (labellum)  bearing  a median  carina, 
generally  terminating  distally  in  a small  pore.  Basal  surface  of  zoarium  with  pearly, 
rounded  tubercles  or  granules. 


1.  Iodictyum  acanthoides / sp.  nov. 

Figs.  260,  261 

holotype.  D.  36857.  Southland,  Waiauan  [Middle  Miocene] : Base  of  Upper- 
most Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream, 
Waipara  S.D.  Fenestrate  specimen,  3 x 1*5  mm.  Sent  by  B.  H.  Mason. 

diagnosis.  Fenestrate  Iodictyum  with  an  open,  rounded,  proximal  sinus  and 
distinct  denticles  in  the  peristome.  Frontal  avicularia  small,  rounded,  immersed. 

260  261 


Figs.  260,  261.  Iodictyum  acanthoides,  sp.  nov. 

Fig.  260.  Paratype,  D.  36858.  Frontal  view  of  fenestrate  zoarium. 

Fig.  261.  Holotype,  D.  36857.  Zooecia  showing  details  of  orifice  and  structures  in  the  ovicells.  Note 
the  inconspicuous,  marginal  denticles  and  the  very  prominent  sinus-denticles  which  do  not  coalesce. 

Marginal,  infra-fenestral,  and  basal  avicularia  wanting.  Ovicells  immersed,  with  a 
long,  spine-like,  vertical  labellum.  Basal  vibices  few  in  number. 

description.  Zoarium  fenestrate.  Fenestrae  oval  or  slit-like,  generally  smaller 
and  narrower  than  the  4-  to  6-serial  trabeculae. 

Zooecia  hexagonal  or  ovate,  arranged  quincuncially,  separated  by  indistinct  septal 
ridges.  Peristomial  orifice  circular,  slightly  raised,  its  distal  wall  originating  inside 
the  septal  ridge ; an  open,  rounded  median  sinus  at  its  proximal  end  flanked  by  a pair 
of  stout  sinus-denticles.  Marginal  denticles  indefinite.  No  marginal  teeth.  Frontal 
surface  flattened  or  slightly  convex,  passing  gradually  into  the  peristome.  Frontal 
pores  small,  two  or  three  pairs,  all  but  the  proximal  pair  generally  occluded  by 
calcification. 


1 Gk.,  anavOa,  “a  spine,”  referring  to  the  spine-like  descending  labellum  of  the  ovicell. 
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Avicularia  not  common,  frontal,  small,  round  or  oval,  immersed,  with  complete 
cross-bar,  the  rostrum  directed  proximally  or  obliquely,  and  sometimes  slightly  raised. 
No  marginal,  infra-fenestral,  or  basal  avicularia  present. 

Ovicells  deeply  immersed,  slightly  longer  than  wide,  the  descending  labellum 
long,  almost  vertical,  tapering,  spine-like,  the  carina  low,  the  lateral  slits 
prominent,  the  lateral  sinuses  scarcely  distinguishable.  Carina  and  lateral  sinuses 
symmetrical. 

Basal  vibices  not  numerous.  Basal  surface  smooth  or  faintly  granular. 

MEASUREMENTS 

Fenestrae  o-7-i-o  mm.  xo-3~o-5  mm. 

(Including  sinus)  hr  = o-io-o-i2  mm.  lr=o-09-o-io  mm. 

remarks.  This  species,  with  its  symmetrical  carina  and  lateral  sinuses,  appears 
to  belong  to  Harmer’s  Section  A of  Iodictyum  (Harmer,  1933,  p.  625).  Moreover,  the 
frontal  pores  are  fairly  large  and  conspicuous  in  less  calcified  specimens,  a further 
confirmation  of  this  attribution  in  the  absence  of  colour  and  of  opercula. 

Few  of  the  fragments  of  this  species,  which  is  common  at  Weka  Pass,  are  well- 
preserved,  and  most  are  heavily  calcified.  A number  of  ovicelled  zooecia  can  be 
found  clearly  showing  the  vertical,1  narrow,  tapering  labellum  (Fig.  261),  which, 
inter  alia,  distinguishes  this  species  from  others  of  the  genus.  Harmer  (1934,  p.  537) 
states  that  “small  round  and  oval  avicularia  are  usually  absent,”  but  they  occur 
fairly  commonly  on  some  colonies  of  I.  acanthoides  and  occupy  a median  position  on 
the  frontal  wall  just  proximal  to  the  orifice. 

The  basal  surface  of  the  trabeculae  is  convex  and  granular  rather  than  tuberculate. 
There  are  no  secondary  vibices  and  the  basal  pores  of  the  kenozooecia  are  rarely  to 
be  seen. 

It  is  seldom  possible  to  observe  the  marginal  denticles  in  the  orifice,  but  they  are 
quite  prominent  in  one  or  two  zooecia  on  the  holotype.  In  several  specimens  the 
sinus-denticles  appear  to  coalesce  low  down  in  the  peristomie  to  form  a large,  distally- 
directed  tooth  with  a proximal  pore. 

I.  phoeniceum  Busk  sp.  (1854,  P-  94.  pi-  121,  figs.  1,  2),  which  was  recorded  from 
New  Zealand  waters  by  Livingstone  (1929,  p.  91),  has  a labial  pore  as  distinct  from  a 
sinus,  and  also  possesses  acuminate  frontal  avicularia.  Its  ovicell  is  much  more 
prominent,  and  the  labellum  is  broader  and  parallel-sided. 

The  Weka  Pass  fossils  resemble  fairly  closely  I.  axillare  Ortmann  sp.  (1890,  p.  36, 
pi.  2,  fig.  5),  but  that  species  has  large,  infra-fenestral,  frontal  avicularia  and  con- 
spicuous, marginal  denticles  in  the  orifice. 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 

SPECIMENS 

D.  36857  (Fig.  261).  Holotype  (see  above). 

D.  36858  (Fig.  260).  Paratype.  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of 
Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  1 fenestrate  specimen.  Sent 
by  B.  H.  Mason. 

D.  36859  Paratypes.  Locality,  etc.,  as  above.  Numerous  specimens. 

1 I.e.  with  reference  to  the  plane  of  the  frontal  surface. 
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2.  Iodictyum  ligarense / sp.  nov. 

Figs.  262-264 

holotype.  D.  36973.  Pareora,  Otaian  [Middle  Oligocene] : “Bryozoan  Bed” 
overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  Fenestrate  specimen, 
6x3  mm.  Sent  by  B.  H.  Mason. 

diagnosis.  Fenestrate  Iodictyum  with  a constricted,  proximal  sinus  in  the  peri- 
stome, rarely  becoming  an  isolated  pore.  Frontal  avicularia  moderately  large, 
rounded,  occupying  a depression  in  the  frontal  wall.  Basal  avicularia  small,  placed 

262  263  264 


Figs.  262-264.  Iodictyum  ligarense,  sp.  nov.  Holotype,  D.  36973. 

Fig.  262.  Zooecia  and  avicularia. 

Fig.  263.  Frontal  view  of  fenestrate  zoarium. 

Fig.  264.  Basal  view  of  a trabecula  showing  large  kenozooecia  with  small,  rounded  avicularia. 

in  deep  hollows  in  the  basal  kenozooecia.  Ovicell  immersed,  with  a narrow,  con- 
spicuous labellum. 

description.  Zoarium  fenestrate.  Fenestrae  elongate-oval,  narrower  than  the 
5-  to  7-serial  trabeculae. 

Zooecia  hexagonal  or  ovate,  arranged  quincuncially  in  longitudinal  rows,  separated 
by  indistinct  septal  ridges.  Peristomial  orifice  circular,  not  raised  except  on  the 
margins  of  the  trabeculae,  with  a rounded  sinus  in  the  proximal  lip,  occasionally 
occluded  as  a rounded  pore  by  the  coalescence  of  the  sinus-denticles.  Marginal 
denticles  doubtful.  Marginal  teeth  not  seen.  Frontal  surface  depressed.  Frontal 
pores  small,  three  or  four  pairs. 

Avicularia:  (a)  single,  moderately  large,  rounded,  immersed,  occupying  the  centre 
of  the  depressed  frontal  wall,  the  spatulate  rostrum  directed  obliquely  distally; 
(b)  small,  rounded,  occupying  deep  depressions  in  the  basal  kenozooecia.  Infra- 
fenestral  and  marginal  avicularia  not  seen. 

Ovicells  large  and  broad,  not  conspicuous,  broader  than  long,  with  a fairly  narrow, 
obliquely-descending  labellum. 

1 Referring  to  Ligar  Bay,  just  north  of  Tarakohe  Quarry. 
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Basal  vibices  strong,  few  in  number,  branching.  Basal  surface  finely  tuberculate, 
rather  uneven. 

MEASUREMENTS 

Fenestrae  i*2-i*4  x 0*45-0-50  mm. 

(Including  sinus)  hr=o*io-o*i2  mm.  lr  = o*07-o*o8  mm. 

remarks.  The  holotype  is  fairly  well-preserved  and,  apart  from  the  finer  struc- 
tures in  the  orifice — denticles,  lateral  sinuses,  etc. — most  of  its  characters  can  be 
determined.  It  is  easily  distinguished  from  I.  acanthoides,  the  Weka  Pass  species, 
by  its  large,  frontal  avicularium,  its  prominent,  inclined  labellum,  and  the  deeply  set, 
basal  avicularia. 

Its  median  sinus,  often  occluded  by  the  coalescence  of  the  sinus-denticles,  places 
it  near  I.phoeniceum  (Busk) , a species  which  has  acuminate,  frontal  avicularia  placed 
alongside  the  median  pore. 

distribution.  Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36973  (Figs.  262-264).  Holotype  (see  above). 

D.  36974  Paratype.  ‘‘Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu 
S.D.  1 fenestrate  specimen.  Sent  by  B.  H.  Mason. 

Genus  HIPPELLOZOON  Canu  & Bassler 

Hippellozoon  Canu  & Bassler,  1917,  p.  55 ; Canu  & Bassler,  1920,  p.  505 ; Harmer,  1933,  p.  621 ; Bassler, 

1935,  p.  12 7. 

genotype  (by  original  designation).  Retepora  novae  zelandiae  Waters,  1895, 
p.  270,  pi.  7,  figs.  1-6  and  19.  Recent:  [Wanganui],  New  Zealand. 

diagnosis.  Zoarium  fenestrate.  Primary  orifice  with  paired  lateral  denticles 
near  the  proximal  margin.  Neither  oral  avicularia  nor  a labial  pore.  Ovicell  widely 
open  frontally. 

remarks.  This  genus  is  distinguished  from  Schizoretepora  Gregory  (1893,  p.  224), 
which  also  possesses  an  ovicell  with  the  frontal  wall  widely  open,  by  its  primary  orifice, 
which  bears  a small,  proximal  median  sinus. 

Harmer  (1933,  p.  621)  agreed  that  Hippellozoon  should  be  accepted  as  a distinct 
genus,  and  in  1934  (p.  523)  he  pointed  out  that  the  widely  open  ovicells  of  this  genus 
have  their  counterparts  not  only  in  Schizoretepora  but  also  in  the  immature  state  of 
some  species  of  other  genera,  e.g.  lodictyum  sanguineum  Ortmann  sp.  (Harmer,  1934, 
text-fig.  27,  p.  522).  In  those  the  entooecium  at  first  forms  a narrow,  concave  rim 
inside  the  ectooecium,  the  intervening  frontal  vacuity  corresponding  with  the  fissure 
in  Hippellozoon  and  Schizoretepora.  In  other  genera  the  two  layers  then  grow 
frontally  and  coalesce  in  the  middle  line  or,  as  in  lodictyum,  do  not  quite  meet  but 
leave  a narrow  slit  in  the  labellum. 

Hippellozoon  novae- zelandiae  (Waters) 

Figs.  265  A,  B 

1895  Retepora  novae  zelandiae  Waters,  p.  270,  pi.  7,  figs.  1-6  and  19  ( non  pi.  6 as  cited) . 

1909  Retepora  novae  zelandiae  Waters:  Levinsen,  p.  83. 
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1917  Hippellozoon  novae  zelandiae  (Waters)  Canu  & Bassler,  p.  55. 

1929  Retepora  novae  zelandiae  Waters:  Livingstone,  p.  91,  pi.  1,  figs.  1,  2. 

1934  Hippellozoon  novae  zelandiae  (Waters) : Harmer,  p.  523. 

lectotype  (here  chosen).  Fenestrate  specimen,  Manchester  Museum.  Recent: 
[Wanganui],  New  Zealand.  Waters  Collection. 

diagnosis.  ELifipellozoon  with  paired,  articulated  spines,  one  on  each  side  of  the 
orifice.  Orifice  elongate-oval,  the  distal-lateral  margins  finely  toothed  or  crenulate. 
Frontal  and  fenestral  avicularia  common,  acuminate;  basal  avicularia  rare. 

description.  Zoarium  fenestrate.  Fenestrae  small,  much  narrower  than  the  3- 
to  7-serial  trabeculae. 

Zooecia  ovate,  separated  by  distinct  septal  ridges.  Primary  orifice  elongate-oval, 
the  distal-lateral  margins  finely  toothed,  a pair  of  stout,  oblique,  proximally-directed, 
lateral  denticles  near  the  proximal  margin,  the  latter  concave 
and  generally  covered  by  the  more  convex  lip  of  the  secondary 
orifice.  Secondary  orifice  not  distinctly  marked,  its  proximal 
margin  usually  bearing  one,  sometimes  a pair  of  small,  distally- 
directed  denticles.  Peristome  raised  but  not  thickened,  with 
a pair  of  stout  spine-bases,  one  on  either  side  about  half-way 
along  the  margin  of  the  orifice.  No  labial  pore.  Frontal  surface 
convex,  granular. 

Avicularia:  ( a ) frontal,  single,  acuminate,  placed  on  a 
rounded  eminence  just  proximally  to  the  orifice,  the  rostrum 
raised  and  generally  directed  proximally  or  laterally ; ( b ) fenestral, 
common,  immersed,  acuminate,  the  rostrum  greatly  raised. 

Basal  avicularia  not  seen. 

Ovicells  immersed,  longer  than  wide,  the  frontal  surface 
widely  open  frontally,  its  edge  parallel  to  the  lateral  and  distal  margins. 

Basal  surface  of  trabeculae  with  numerous  vibices  converging  at  the  fenestrae. 

MEASUREMENTS 

Fenestrae  0-4-0-6  x 0-15-0-35  mm. 

Primary  hr  = 0-07-0-08  mm.  lr =0-04-0-05  mm. 

remarks.  Waters  gave  a good  description  and  figures  of  this  species,  which  was 
collected  at  Wanganui.1  The  Weka  Pass  fossils  are  well-preserved  and  agree  in 
most  respects  with  other  colonies  of  H.  novae-zelandiae  from  Wanganui  (Recent) 
identified  by  Dr  Hastings  (99.5.1.1264,  Hincks  Coll.),  except  that  they  do  not  show 
basal  avicularia,  which,  in  any  case,  are  exceptional,  as  Waters  noted. 

Livingstone  (1929,  p.  91)  reported  that  in  his  specimens  from  Three  Kings  Islands 
the  teeth  in  the  orifice  were  not  developed  in  the  peristomie,  but  sprang  from  the 
proximal  edges  of  the  orifice.  As  his  material  was  poorly  preserved,  it  seems  probable 
that  the  teeth  in  the  primary  orifice  (opercular  condyles)  were  obscured  by  the  paired 
denticles  on  the  proximal  part  of  the  peristome,  a feature  often  seen  in  the  Weka  Pass 


A B 

f 

O 0.2  mm. 

Fig.  265.  Hippellozoon 
novae-zelandiae 
(Waters).  D.  36863. 

A.  Details  of  primary- 
orifice. 

B.  Secondary  orifice 
with  its  paired,  proxi- 
mal denticles  ob- 
scuring  the  oral 
condyles  of  the 
primary  orifice. 


1 The  type-slide  at  the  Manchester  Museum  is  merely  labelled  ‘‘New  Zealand.” 
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fossils  (Fig.  265B).  As  in  Livingstone’s  material,  these  denticles  at  first  sight  give 
the  orifice  a sinuate  appearance. 

DISTRIBUTION 

Recent:  Wanganui;  Three  Kings  Islands  (Livingstone). 

Fossil:  Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass. 

SPECIMENS 

D.  36863  (Figs.  265  A,  B),  D.  36864-36866  Base  of  Uppermost  Mt  Brown  “E”  Limestone, 
Junction  of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  4 fenestrate 
specimens.  Sent  by  B.  H.  Mason. 


Genus  SERTELLA  Jullien 

Sertella  Jullien  in  Jullien  & Calvet,  1903,  pp.  56,  57;  Harmer,  1934,  p.  564  [cum  syn.)\  Bassler, 
1935,  p.  201;  Marcus,  1940,  p.  218. 

genolectotype  (chosen  by  Canu  & Bassler,  1920,  p.  501).  Retepora  beaniana 
King,  1846,  p.  237.  Recent:  Northumberland. 

diagnosis.  Reteporidae  with  reticulate  zoaria.  Ovicell  with  a median  fissure, 
sometimes  extending  along  the  entire  frontal  surface  and  often  situated  partly  in  the 
labellum.  Primary  orifice  transversely  elliptical,  denticulate  distally  and  laterally, 
often  with  a pair  of  condyles  near  the  proximal  margin. 

Sertella  dovedalensis f sp.  nov. 

Figs.  266-270 

holotype.  D.  36867.  Southland,  Waiauan  [Middle  Miocene] : Blue,  muddy 
sands,  coast  north  of  mouth  of  Dovedale  Stream,  North  Canterbury.  Reticulate 
specimen,  5 X4A  mm.  Collected  by  B.  H.  Mason. 

diagnosis.  Sertella  with  a deeply  immersed,  rather  inconspicuous  ovicell.  Oral 
spines  paired.  Labial  suture  long.  Large,  supra-fenestral  avicularia  frequent. 
Numerous  basal  avicularia. 

description.  Zoarium  reticulate.  Fenestrae  narrower  than  the  4-  to  5-serial 
trabeculae. 

Zooecia  hexagonal,  arranged  alternately  in  longitudinal  rows,  separated  in  young 
zooecia  by  strong  septal  ridges.  Orifice  subcircular,  facing  distally.  Peristome  raised 
proximally,  urceolate,  especially  on  the  margins  of  the  fenestrae,  the  labial  pore 
connected  to  the  orifice  by  a long,  labial  suture.  A pair  of  spine-bases,  one  on  either 
side  of  the  orifice,  at  the  proximal  end.  Frontal  wall  convex,  smooth. 

Avicularia : (a)  frontal,  small,  rounded,  immersed,  the  expanded  rostra  generally 
directed  proximally,  up  to  three  in  number  on  the  proximal  frontal  wall,  sometimes 
absent;  ( b ) frontal,  rare,  single,  acuminate,  the  rostrum  much  raised  and  hooked, 
placed  on  the  proximal  frontal  wall  and  replacing  those  of  type  (a) ; (c)  supra-fenestral, 
single,  large,  rounded,  placed  at  the  end  of  a fenestra  on  the  frontal  wall  of  a zooecium 

1 Referring  to  its  occurrence  at  Dovedale  Stream. 
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just  distally  to  the  opening;  (d)  basal,  numerous,  small,  rounded,  immersed,  scattered 
irregularly  among  the  kenozooecia.  No  labial  avicularia  seen. 

Ovicells  flattened  and  depressed,  with  a long,  narrow,  median  suture  often 
expanding  distally.  Labellum  broad,  plate-like,  giving  rise  to  small,  lateral  slits. 
Basal  surface  of  trabeculae  coarsely  granular,  vibices  weak  and  few  in  number. 
266  267  268 


Figs.  266-268.  Sertella  dovedalensis,  sp.  nov.  Holotype,  D.  36867. 

Fig.  266.  Frontal  view  of  fenestrate  zoarium. 

Fig.  267.  Details  of  zooecia,  ovicells,  and  avicularia. 

Fig.  268.  Basal  view  of  zoarium  showing  the  large  kenozooecia  with  their  small,  rounded  avicularia. 


MEASUREMENTS 

Fenestrae  i -0-1-4  xo-5~o-6  mm. 
hr= 0-06-0-07  mm- 

remarks.  The  holotype  is  well-preserved 
be  discerned.  The  species  is  distinguished 
by  the  salient  proximal  lip  to  the 
secondary  orifice  and  by  the  paired,  oral 
spines  (Fig.  267,  lower  right-hand  zo- 
oecium).  The  large  supra-fenestral  avi- 
cularia are  generally  broken  (Fig.  270) 
and  do  not  give  details,  but  it  appears 
as  though  the  rostrum  was  probably 
raised  and  almost  semicircular  in  shape, 
resting  on  a moderately  wide  oral  shelf. 
Harmer  (1934,  p.  525)  notes  that  such  q" 
avicularia  are  generally  enlarged,  frontal 
heterozooecia  of  the  zooecium  on  the 
distal  side  of  the  fenestra. 

This  species  is  evidently  closely  related 
to  5.  fissa  MacGillivray  sp.  (1869,  p.  140), 
but  differs  in  its  rather  concealed,  incon- 
spicuous ovicell,  its  stouter  zoarial  form,  and 


lr=o-o8-o-09  mm. 

and  all  the  important  characters  can 
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Figs.  269,  270.  Sertella  dovedalensis,  sp.  nov. 
Holotype,  D.  36867. 

269.  Details  of  ovicell  showing  the  broad,  plate- 
like labellum  with  rounded,  lateral  slits.  A small 
vibex  crosses  the  ovicell  from  its  right-hand  edge. 

270.  Portion  of  zoarium  showing  the  remains  of  a 
large,  supra-fenestral  avicularium  (centre)  and  a 
broken  ovicelled  zooecium  on  the  extreme  left. 

the  absence  of  the  large,  acuminate 
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avicularia  on  the  frontal  wall  in  the  vicinity  of  the  labial  pore.  The  basal  avicularia 
of  5.  dovedalensis  are  also  much  more  numerous. 

S.  longifissa  Harmer  (1934,  p.  569,  pi.  35,  fig.  18;  pi.  38,  figs.  7-9)  is  a closely  related 
species  with  a similar  labellum  in  the  ovicell,  oral  spines,  and  a long  labial  fissure.  The 
ovicell  is,  however,  much  more  conspicuous,  and  the  species  lacks  the  large,  supra- 
fenestral  avicularia  and  the  numerous,  basal  avicularia  of  S.  dovedalensis. 

The  depressed  ovicell  and  lateral,  oral  spines  of  the  present  species  are  very  similar 
to  those  of  S.  atlantica  Busk  sp.  (1884,  p.  116,  pi.  28,  figs.  1,  1 a,  1 6;  text-fig.  25),  which, 
however,  has  powerful,  acuminate,  frontal  avicularia  and  only  rare,  basal  avicularia. 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Dovedale  Stream. 

SPECIMEN 

D.  36867  (Figs.  266-270).  Holotype  (see  above). 

OTHER  MATERIAL 

2 paratypes  in  the  N.Z.G.S.  Museum. 


Genus  TRIPHYLLOZOON  Canu  & Bassler 

Triphyllozoon  Canu  & Bassler,  1917,  p.  56;  Harmer,  1934,  p.  590  [cum.  lit.)]  Bassler,  1935,  p.  219. 

genotype  (by  original  designation).  Retepora  monilijera  MacGillivray,  18606, 
p.  168,  pi.  3,  figs.  6-9  =Retepora  monilifera  MacGillivray  forma  monilifera  MacGil- 
livray, 1884,  p.  106.  Recent : Port  Phillip,  Victoria. 

diagnosis.  Zoarium  fenestrate.  Ovicell  usually  with  a trifoliate  stigma.1 
Peristome  with  a closed  labial  pore,  less  often  with  an  open  sinus.  A minute,  labial 
avicularium  usually  present. 

Triphyllozoon  umbonatum  (MacGillivray) 

Figs.  271-273 

1884  Retepora  monilifera  MacGillivray  forma  umbonata  MacGillivray,  pp.  104,  105,  106,  107,  108, 
112,  pi.  1,  fig.  5;  pi.  3,  figs.  5,  5 a,  5 b. 

18856  Retepora  monilifera  MacGillivray  forma  umbonata  MacGillivray:  MacGillivray,  pp.  13,  23, 
pi.  94,  fig.  5;  pi.  97,  figs.  1,  2,  2 a,  3,  3 a. 

18896  Retepora  monilifera  MacGillivray  var.  umbonata  (MacGillivray) : Waters,  p.  20. 

1913  Retepora  monilifera  MacGillivray  var.  umbonata  (MacGillivray):  Waters,  p.  525,  pi.  72, 
figs.  1-7. 

Non  1924  Retepora  umbonata  (MacGillivray)  Buchner,  p.  206,  pi.  17,  figs.  6,  7;  text-figs.  D,  U. 
1926a  Retepora  monilifera  MacGillivray  forma  umbonata  MacGillivray:  Livingstone,  p.  98. 

1933  Triphyllozoon  cuspidatum  Harmer,  p.  623. 

1934  Triphyllozoon  cuspidatum  Harmer:  Harmer,  pp.  523,  613,  614,  618. 

1937c  Triphyllozoon  umbonatum  (MacGillivray)  Stach,  p.  381. 

lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  64831. 
Recent:  no  locality  given,  but  very  probably  Port  Phillip  Heads,  Victoria.  Mac- 
Gillivray Collection.  [The  present  identification  is  based  on  a Recent  specimen 

1 Except  in  T.  indivisum  Harmer  (1934,  pp.  592,  614,  pi.  35,  figs.  33,  34;  pi.  40,  figs.  10-12;  text-fig. 
25F,  P-  519;  text-fig.  40,  p.  615),  where  it  is  median  and  linear,  without  lateral  arms. 
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probably  from  Port  Phillip,  Victoria,  identified  by  P.  H.  MacGillivray  (97.5.1. 1029, 
Bracebridge  Wilson  Coll.).] 

diagnosis.  Triphyllozoon  with  a recumbent  ovicell,  the  median  arm  of  the  stigma 
reaching  to  the  summit  of  the  umbo.  Supra-fenestral,  munitiform  avicularia  often 
present.  Small,  rounded,  immersed  avicularia  very  common. 

description.  Zoarium  fenestrate.  Fenestrae  narrower  than  the  3-  to  4-serial 
trabeculae. 

Zooecia  quadrate,  arranged  quincuncially,  separated  by  salient  septal  ridges. 
Primary  orifice  circular  except  for  the  straight  proximal  lip.  Secondary  orifice  semi- 


271  272 


Figs.  271-273.  Triphyllozoon  umbonatum  (MacGillivray).  D.  36868. 

Fig.  271.  Basal  view  of  fenestrate  zoarium  showing  the  kenozooecia  and  the  array  of  small,  rounded 
avicularia  round  the  inner  slopes  of  each  fenestra. 

Fig.  272.  Ovicelled  zooecium.  A frontal  vibex  partially  crosses  the  left-hand  edge  of  the  ovicell. 

Fig.  273.  Frontal  view  of  fenestrate  zoarium,  showing  three  broken  ovicells. 


circular,  directed  obliquely  distally,  the  proximal  lip  entire,  concave.  Labial  pore 
closed.  A pair  of  spine-bases  present,  one  on  either  side  near  the  proximal  angles 
of  the  orifice.  Peristome  only  slightly  raised  along  the  proximal  margins.  Frontal 
wall  flattened,  finely  tuberculate,  hyaline. 

Avicularia:  (a)  frontal,  usually  single,  rounded,  immersed  near  and  to  one  side 
of  the  labial  pore,  the  rostrum  directed  proximally;  ( b ) supra-fenestral,  large,  raised, 
munitiform,  placed  at  the  distal  end  of  a fenestra,  the  rostrum  semicircular  and 
directed  proximally ; (c)  fenestral,  numerous,  small,  rounded,  immersed,  arranged  all 
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round  the  upper  and  lower  inner  edges  of  the  fenestra;  (d)  basal,  widely  and  ir- 
regularly scattered,  small,  rounded,  immersed. 

Ovicells  recumbent,  immersed,  the  median  arm  of  the  stigma  long  and  ascending 
to  the  summit  of  a smooth,  rounded  umbo.  Distal  surface  of  ovicell  with  small, 
rounded,  immersed  avicularia. 

Basal  surface  of  trabeculae  strongly  vibicate,  hyaline,  finely  pitted. 

MEASUREMENTS 

Fenestrae  o*6-o*8  x o*4-o*5  mm. 

Secondary  hr  = 0*07-0-08  mm.  lr  = 0*09-0*10  mm. 

remarks.  The  umbo  of  the  ovicell  of  these  well-preserved  colonies  from  Waipipi 
is  not  as  pronounced  as  in  the  Port  Phillip  material  figured  by  MacGillivray  (1884, 
18856).  I was  not  able  to  find  the  bicuspid  avicularia  mentioned  by  Harmer  (1933, 
p.  623;  1934,  p.  613),  but  the  other  characters  are  so  consistent  with  MacGillivray’s 
descriptions  that  there  is  little  hesitation  in  identifying  the  present  material  with  his 
form  of  T.  moniliferum. 

According  to  Article  11  of  the  International  Rules  of  Zoological  Nomenclature, 
Harmer  (1933,  p.  623)  was  incorrect  in  introducing  a new  name  for  MacGillivray’s 
form  on  elevating  it  to  specific  rank.  Therefore,  although  Buchner’s  material  (1924) 
was  different  from  MacGillivray’s  forma  umbonata,  as  stated  by  Harmer,  Mac- 
Gillivray’s name  cannot  be  superseded  by  Buchner’s.  Stach  (1937c,  p.  381)  pointed 
out  Harmer’s  mistake  and  reverted  to  MacGillivray’s  name. 

DISTRIBUTION 

Recent:  Port  Phillip;  Lady  Julia  Percy  Island,  Victoria  (Stach);  Queensland 
(Livingstone). 

Fossil:  Hawera,  Rapanui  Formation  [Late  Pleistocene]:  Waipipi. 

SPECIMEN 

D.  36868  (Figs.  271-273).  N.Z.G.S.  Loc.  4x74,  Waipipi.  1 fenestrate  specimen.  Collected  by 
C.  A.  Fleming. 


Genus  “RETEPORA”  sensu  lato 

The  name  used  for  Reteporidae  which  cannot  be  placed  in  more  strictly  defined 
genera  (see  Harmer,  1933,  p.  618). 


1.  “ Retepora ” avicularis  MacGillivray 

Figs.  274-276 

1883c  Retepora  avicularis  MacGillivray,  p.  288,  pi.  2,  figs.  6,  6a. 

1884  Retepora  avicularis  MacGillivray:  MacGillivray,  pp.  103,  112,  pi.  2,  fig.  16. 

?i884  Retepora  jacksoniensis  Busk,  p.  125,  pi.  27,  figs.  4,  4a,  4 6,  text -fig.  37. 

18856  Retepora  avicularis  MacGillivray:  MacGillivray,  pp.  13,  16,  pi.  94,  fig.  16;  pi.  95,  figs.  7-9, 
9 a,  9 6,  10,  11. 

18896  Retepora  avicularis  MacGillivray:  Waters,  p.  21. 

1895  Retepora  avicularis  MacGillivray:  MacGillivray,  p.  113. 
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lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  64959. 
Recent : no  locality  given,  but  probably  Port  Phillip  Heads,  Victoria.  Slide  labelled 
“ Retepora  avicularis  McG.  ” Fragment  of  reticulate  colony.  MacGillivray  Collection. 
[The  present  identification  is  based  on  Recent  specimens  from  Port  Phillip  Heads, 
Victoria  (e.g.  97. 5.1. 1002,  Bracebridge  Wilson  Coll.).] 

diagnosis.  “Retepora”  with  a large,  frontal  avicularium  often  covering  the 
entire,  zooecial  frontal  wall,  its  rostrum  raised.  A large,  immersed,  acuminate 
avicularium  on  the  basal  surface  in  the  proximal  angle  of  a fenestra.  Small,  rounded 
and  labial  avicularia  absent.  Ovicells  recumbent,  widely  open  frontally.  Oral 
spines  present. 

description.  Zoarium  reticulate.  Fenestrae  wider  than  the  3-serial  trabeculae. 

274  275  276 


Figs.  274-276.  “Retepora”  avicularis  MacGillivray.  D.  36869. 

Fig.  274.  Basal  view  of  reticulate  zoarium  showing  the  kenozooecia  and  the  large  avicularium  at  the 
proximal  end  of  each  fenestra.  Note  also  the  tubercles  on  the  walls  of  the  kenozooecia. 

Fig.  275.  Portion  of  trabecula  showing  the  large,  umbonate  avicularium  on  the  central  zooecium.  Note 
the  paired  tubercles  on  the  frontal  walls  of  the  upper  zooecia. 

Fig.  276.  Frontal  view  of  reticulate  zoarium  showing  arrangement  of  zooecia  and  two  large,  frontal 
avicularia. 


Zooecia  diamond-shaped,  arranged  quincuncially,  separated  by  strong  septal 
ridges.  Orifice  depressed,  directed  distally,  the  proximal  lip  with  a shallow,  rounded, 
labial  sinus.  Peristome  raised  proximally,  urceolate.  Paired  oral  spines.  Frontal 
wall  flattened,  finely  granular,  generally  bearing  a pair  of  large,  umbonate  tubercles 
at  the  lateral  angles. 

Avicularia:  {a)  frontal,  not  common,  very  large,  covering  the  entire  frontal  wall 
of  a zooecium,  the  triangular  rostrum  directed  proximally,  and  much  raised  ; 
(6)  basal,  large,  placed  transversely  to  the  direction  of  growth  of  the  zoarium,  im- 
mersed, its  rostrum  acuminate,  in  the  proximal  angle  of  each  fenestra.  No  small, 
rounded,  immersed  avicularia. 

Ovicells  recumbent,  deeply  immersed,  with  the  frontal  surface  widely  open. 
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Basal  surface  of  trabeculae  with  prominent  vibices  and  often  covered  with  rounded, 
widely  spaced  tubercles. 

MEASUREMENTS 

Fenestrae  I-2-I-4  x 0-5-0-55  mm. 

Lz  = 0-40-0-45  mm.  lz  = 0-25-0-28  mm. 

hr=0-05  mm.  lr =0-07-0-08  mm. 

remarks.  The  fossil  specimens  from  Dovedale  Stream  are  fairly  well-preserved 
and  agree  closely  with  Recent  specimens  of  “ R.”  avicularis  from  Port  Phillip  Heads, 
Victoria,  except  that  the  labial  sinus  is  wider  in  the  fossils.  The  paired,  umbonate 
tubercles  (Fig.  275)  on  the  frontal  surfaces  of  the  fossils  are  variable — sometimes  one 
is  larger  than  the  other,  sometimes  both  are  absent — so  that  this  is  evidently  not  a 
reliable,  distinctive  feature.  They  may  be  connected  with  raising  of  the  frontal 
membrane  above  the  surface  of  the  zooecia,  as  described  by  Harmer  (1934,  p.  515). 

One  specimen  (D.  36870)  is  composed  almost  entirely  of  large,  avicularium- 
bearing  cells,  which  in  many  cases  appear  to  be  "vicarious  ’’  and  not  merely  appendages 
of  the  underlying  zooecia. 

The  transverse,  basal  avicularium,  usually  present  at  the  proximal  end  of  each 
fenestra,  was  clearly  figured  by  MacGillivray  (18856,  pi.  95,  fig.  11)  but  was  not 
especially  noted  by  him.  This  type  of  avicularium  is  occasionally  seen  at  other  points 
on  the  periphery  of  the  fenestra,  but  the  proximal  chamber  seems  to  be  a constant 
feature  (Fig.  274). 

A Recent  specimen  from  New  Zealand  (99.7.1. 3001,  Busk  Coll.)  proves  to  belong 
to  “ R.”  avicularis.  It  has  many  ovicelled  zooecia,  the  ovicells  having  a wide,  frontal 
opening  which  is  rather  oblong  in  shape  and  which  extends  distally  for  about  half  the 
length  of  the  frontal  area  of  the  ovicell.  From  the  shape  of  the  orifice  the  species 
belongs  neither  to  Hippellozoon  nor  to  Schizoretepora,  and  for  the  present  seems  best 
left  in  “ Retepora.”  Its  zoarial  form  and  the  shape  of  the  orifice  suggest  affinities 
with  Sertella,  but  the  frontal  opening  of  the  ovicell  scarcely  approaches  the  “narrow, 
median  fissure”  so  typical  of  that  genus. 

“ R.”  jacksoniensis  Busk  (1884,  p.  125,  pi.  27,  figs.  4,  4 a,  46;  text-fig.  37)  is  very 
probably  identical  with  “ R.”  avicularis,  as  stated  by  Waters  (18896,  p.  21).  Busk’s 
type,  however  (87.12.9.510),  has  a considerably  deeper,  labial  fissure,  and  the  frontal 
avicularia  never  reach  the  large  proportions  of  the  cucullate  forms  seen  in  “ R.” 
avicularis. 

Waters  (18896,  p.  21)  recorded  this  species  as  fossil  at  Mt  Gambier,  South  Australia. 
His  paper  on  the  Polyzoa  from  that  locality  (1882a)  contains  no  reference,  however, 
to  “ R.”  avicularis,  and  none  of  the  recognizable  “ Reteporae”  in  the  Tenison-Woods 
Collection  in  the  Geological  Department  appears  to  belong  to  it. 

DISTRIBUTION 

Recent:  Port  Phillip  Heads,  Victoria;  New  Zealand. 

Fossil:  Southland,  Waiauan  (Middle  Miocene) : Dovedale  Stream. 

SPECIMENS 

D.  36869  (Figs.  274-276),  D.  36870  Blue,  muddy  sands,  coast  north  of  mouth  of  Dovedale  Stream, 
North  Canterbury.  2 reticulate  specimens.  Collected  by  B.  H.  Mason. 
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2.  “ Retepora”  bartrumi x sp.  nov. 

Figs.  277-279 

holotype.  D.  36860.  Southland,  Waiauan  [Middle  Miocene] : Base  of  Upper- 
most Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream, 
Waipara  S.D.  Fenestrate  specimen,  4x2-5  mm.  Sent  by  B.  H.  Mason. 

diagnosis.  Fenestrate  “Retepora”  with  frequent,  large,  cucullate  avicularia 
covering  the  whole  of  the  frontal  surface  of  a zooecium.  Paired,  frontal  pores  present 
at  the  proximal  end  of  a zooecium.  Zooecial  orifice  with  a proximal  sinus.  Septal 
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Figs.  277-279.  “ Retepora ” bartrumi,  sp.  nov.  Holotype,  D.  36860. 

Fig.  277.  Frontal  view  of  fenestrate  zoarium  showing  the  wall-like  rings  enclosing  the  paired,  frontal  pores 
and  probably  occupied  formerly  by  large  avicularia. 

Fig.  278.  Basal  view  of  zoarium  showing  an  avicularium  in  the  proximal  end  of  one  of  the  fenestrae. 

Fig.  279.  Zooecia  showing  paired,  frontal  pores  and  paired  tubercles. 

ridges  marked.  Frontal  surface  often  with  paired,  rounded  tubercles  near  the  centre 
of  each  zooecium. 

description.  Zoarium  fenestrate.  Fenestrae  elongate-oval  or  slit-like,  slightly 
narrower  than  the  3-  to  4-serial  trabeculae. 

Zooecia  ovate  or  hexagonal,  arranged  quincuncially,  separated  by  distinct  septal 
ridges.  Orifice  somewhat  depressed,  subcircular,  directed  slightly  distally,  with  a 
rounded  sinus  on  the  proximal  lip,  opening  beyond  the  septal  ridges.  Oral  spines  not 
seen.  Peristome  not  raised.  Frontal  wall  flattened  or  slightly  convex,  surface 
granular,  with  proximal,  paired  pores  and  a pair  of  prominent,  rounded  elevations  at 
the  margins  near  the  middle  part  of  the  zooecium. 

1 After  the  late  Professor  J.  A.  Bartrum,  of  Auckland  University  College. 
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Avicularia:  (a)  frontal,  frequent,  large,  cucullate,  occupying  the  entire  frontal 
surface  of  a zooecium  proximally  to  the  orifice  and  embracing  the  paired  pores,  the 
rostrum  acuminate  and  directed  almost  vertically  or  slightly  proximally;  (b)  small, 
rounded,  immersed,  sometimes  present  on  zooecia  without  the  large,  cucullate  type  (a) ; 

( c ) basal,  not  common,  large,  acuminate,  deeply  immersed,  the  beak  of  the  rostrum 
sharply  hooked,  placed  at  the  proximal  end  of  some  fenestrae.  No  fenestral  avicularia 
seen. 

Ovicells  recumbent,  deeply  immersed,  the  frontal  surface  widely  open  and  inter- 
rupted in  the  median  line  by  a small,  proximally-directed  denticle. 

Basal  surface  of  trabeculae  with  small,  rounded  tubercles,  the  vibices  numerous 
and  prominent,  the  kenozooecia  without  pores. 

MEASUREMENTS 

Fenestrae  o-8-i'O  x o*3-o*5  mm. 

(Including  sinus)  hr=o-n-o-i3  mm.  lr  = o-07-o-o8  mm. 

remarks.  The  zooecia  and  ovicells  show  many  features  of  “ R.”  avicularis 
MacGillivray,  but  the  fenestrate  zoarium  clearly  distinguishes  “ R.”  bartrumi  from  the 
Australian  species.  Other  important,  distinguishing  characters  of  “ R.”  bartrumi  are 
the  presence  of  paired,  frontal  pores  at  the  proximal  end  of  the  zooecium,  small, 
rounded,  immersed  avicularia,  and  the  absence  of  a salient  peristome,  especially 
proximally.  No  oral  spines  were  observed,  but  this  may  be  owing  to  the  indifferent 
preservation  of  the  fossils. 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 

SPECIMENS 

D.  36860  (Figs.  277-279).  Holotype  (see  above). 

D.  36861,0.36941,0.36942  Paratypes.  Base  of  Uppermost  Mt  Brown  “E  ” Limestone,  Junction 
of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  3 fenestrate  specimens. 
Sent  by  B.  H.  Mason. 

3.  “ Retepora"  sp.  i 

remarks.  Numerous  fragments  of  “ Reteporae,”  probably  representing  more 
than  one  species,  so  far  as  may  be  judged  from  the  nature  of  the  zoaria,  occur  in  the 
“Bryozoan  Bed”  at  Tarakohe  Quarry.  They  are  too  obscure  for  accurate 
identification. 

SPECIMENS 

D.36975  Pareora,  Otaian  [Middle  Oligocene]:  “Bryozoan  Bed”  overlying  Takaka  Limestone, 
Tarakohe  Quarry,  Waitapu  S.D.  Numerous  specimens.  Sent  by  B.  H.  Mason. 

4.  “ Retepora"  sp.  2 

remarks.  Four  fenestrate  colonies  of  a " Retepora ” have  been  recovered  from 
the  base  of  the  Kakanui  Limestone  at  MacDonald’s  Quarry,  Oamaru.  They  are  too 
imperfectly  preserved  for  identification. 

SPECIMENS 

D.  36769,  D.  36944-36946  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kakanui 
Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  4 fenestrate  specimens. 
Sent  by  B.  H.  Mason. 
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Family  ADEONIDAE 

Genus  ADEONA  Lamouroux 

Adeona  Lamouroux,  1812,  p.  188;  Kirchenpauer,  1880,  p.  1;  MacGillivray,  1887c,  p.  209;  Bassler, 
1935,  p.  43  ( cum  syn.);  Osburn,  1940,  p.  445. 

genolectotype  (chosen  by  Gregory,  1893,  p.  241).  Adeona  grisea  Lamouroux, 
1816,  p.  481.  Recent:  Australia. 

diagnosis.  Zoarium  rarely  encrusting,  usually  erect,  bilamellar-lobate  or  fenes- 
trate. Zooecial  orifice  subcircular  or  transversely  elliptical.  One  or  two  simple 
ascopores  present  in  the  frontal  wall.  Avicularia  frontal,  acuminate,  without  calcified 
cross-bar,  sometimes  vicarious.  Gonozooecia  distinct  and  larger  than  the  normal 
zooecia. 

remarks.  The  genus  Adeona  was  introduced  by  Lamouroux  with  two  species, 
A.  grisea  and  A.  elongata  (both  nomina  nuda),  referred  to  it.  In  1816  (pp.  478-482) 
Lamouroux  re-defined  the  genus  and  described  both  of  the  above  species,  adding  to 
them  a third,  A.  foliacea.  He  did  not,  however,  select  a type  as  stated  by  Gregory 
(1893,  p.  241),  nor  did  Kirchenpauer  (1880)  do  so  in  his  account  of  the  genus.  Gregory’s 
statement,  however,  may  be  accepted  as  a selection  of  type  and  certainly  will  involve 
no  departure  from  currently  accepted  views  on  the  genus. 


Adeona  didymopora / sp.  nov. 

Figs.  280,  281 

holotype.  D.  36871.  Landon,  Whaingaroan  [Lower  Oligocene] : Base  of  Kaka- 
nui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D.  Bilamellar-lobate 
specimen,  4-5  x 2 mm.  Sent  by  B.  H.  Mason. 

diagnosis.  Adeona  with  twin  ascopores,  one  at  each  side  proximally  to  the 
crescentic  orifice.  Orifice  with  a small,  deeply  set,  median  denticle.  Avicularia 
wanting. 

description.  Zoarium  free,  erect,  forming  thin,  rounded,  bilamellar  lobes. 

Zooecia  very  small,  hexagonal,  arranged  alternately  in  longitudinal  rows  at  the 
centre  of  each  lobe,  diverging  outwards  to  the  edges,  not  distinctly  separated  except 
on  the  margins  of  the  lobes.  Orifice  semi-elliptical  or  crescentic,  the  proximal  lip 
slightly  convex,  with  a small,  median, flat-topped  or  bifid  denticle  placed  low  down  in 
the  peristomie.  Peristome  often  thickened  and  slightly  raised,  especially  on  the 
marginal  zooecia.  Frontal  wall  flattened  and  depressed  proximally,  rather  coarsely 
perforate,  with  a row  of  pores  along  the  margins.  Ascopores  paired,  one  on  each  side 
of  and  just  proximal  to  the  orifice. 

Avicularia  not  seen. 

Gonozooecia  swollen  and  enlarged,  the  orifice  very  much  wider  than  that  of  the 
normal  zooecia,  the  ascopores  proportionately  more  widely  spaced. 

1 Gk.,  S1S1410?,  “twin,”  and  v opos,  “a  pore,”  referring  to  the  twin  ascopores. 
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Distal  wall  of  zooecium  with  a single,  large  communication-pore  placed  low  down 
near  the  basal  wall. 

MEASUREMENTS 

Lz=o*48-o-55  mm.  lz  = o*22-o*28  mm. 

hr=o-04-o-o5  mm.  lr=o*07-o*09  mm. 

Gonozooecia  hr=o*04-o*o6  mm.  lr=o*i2-o*i4  mm. 

Breadth  of  lobe  =1*7-1  -9  mm. 

Thickness  of  lobe  =o*5-o*6  mm. 

remarks.  Examination  of  the  internal  frontal  wall  leaves  no  doubt  that  the 

280  281 


Figs.  280,  281.  Adeona  didymopora,  sp.  nov.  Holotype,  D.  36871. 

Fig.  280.  Bilamellar  lobe  showing  arrangement  of  zooecia.  A gonozooecium  appears  at  the  lower  edge 
of  the  zoarium. 

Fig.  281.  Details  of  zooecia  and  a gonozooecium.  One  zooecium  only  is  shown  with  its  frontal  wall 
perforate. 

paired  pores  are  not  avicularia,  as  they  are  simple,  circular  punctures  in  the  frontal 
wall  and  undoubtedly  ascopores. 

A young  specimen  (D.  36872)  has  very  salient,  almost  tube-like  peristomes,  but 
these  are  usually  confined  to  the  marginal  zooecia. 

The  species  belongs  quite  clearly  to  the  Adeonidae  as  defined  by  Levinsen  (1909, 
p.  282),  but  its  generic  relationships  are  less  distinct.  However,  since  the  ascopores 
appear  to  be  simple  and  the  gonozooecia  considerably  larger  than  the  normal  zooecia, 
the  affinities  of  the  species  appear  to  be  with  Adeona  rather  than  with  Adeonellopsis 
MacGillivray  (1886c,  p.  134).  The  complete  absence  of  frontal  and  marginal  avicularia 
in  A.  didymopora  is  an  unusual  feature  in  this  family. 

distribution.  Landon,  Whaingaroan  [Lower  Oligocene] : Oamaru;  All  Day  Bay. 

SPECIMENS 

D.  36871  (Figs.  280,  281).  Holotype  (see  above). 

D.  36872  Paratype.  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 
1 lobate  specimen.  Sent  by  B.  H.  Mason. 

D.  36983  Paratype.  Base  of  Kakanui  Limestone,  Campbells  Beach,  All  Day  Bay,  Otepopo 
S.  D.  1 lobate  specimen.  Collected  by  J.  Marwick. 
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Genus  ANARTHROPORA  Smitt 

Anarthropora  Smitt,  1868,  p.  7;  Hincks,  1877,  p.  528  {pars) ; Hincks,  1880a,  p.  232  {pars) ; Levinsen, 
1909,  p.  317  {pars)\  Canu  & Bassler,  1920,  p.  430;  Canu  & Bassler,  1923,  p.  162;  Bassler,  1935, 
p.  46;  Marcus,  1940,  p.  232. 

Triporula  Canu  & Bassler,  1927a,  p.  8. 

genolectotype  (chosen  by  Norman,  1869,  p.  309).  Lepralia  monodon  Busk, 
1860&,  p.  213,  pi.  29,  figs.  3,  4.  Recent : Shetlands. 

diagnosis.  Encrusting  Adeonidae  with  semicircular  orifice,  the  frontal  wall 
perforated  by  stellate  pores.  Avicularia  oral.  Gonozooecia  not  known. 

remarks.  An  examination  of  the  original  material  of  Lepralia  monodon  Busk 
( 1 1. 10. 1. 1 029,  Norman  Coll.)  shows  that  it  is  congeneric  with  Escharipora  stellata 
Smitt  (1873,  p.  26,  pi.  6,  figs.  130-133),  a Recent  species  from  Florida,  which  is  the 
type  of  Triporula.  The  only  distinguishing  feature  of  that  species,  so  far  as  can  be 
judged  from  Smitt’s  description  and  figures,  is  the  presence  of  three  oral  avicularia 
instead  of  the  two  which  are  found  in  A.  monodon.  Waters  (1882a,  p.  268)  also 
thought  that  Anarthropora  might  be  related  to  Escharipora  stellata  and  there  seems 
no  reason  for  retaining  Triporula  as  a distinct  genus. 

Anarthropora  hiarmata  (Waters) 

Fig.  282 

1882a  Microporella  macropora  (Stoliczka)  var.  hiarmata  Waters,  p.  268,  pi.  8,  fig.  18. 

1883a  Microporella  stellata  (Smitt)  MacGillivray,  p.  131,  pi.  1,  fig.  4 {non  Escharipora  stellata  Smitt, 
1873,  p.  26,  pi.  6,  figs.  130-133). 

1887c  Escharipora  stellata  Smitt:  MacGillivray,  p.  209. 

1887a  Microporella  {?)  macropora  (Stoliczka)  var.  hiarmata  Waters,  p.  54. 

1889a  Escharipora  stellata  Smitt:  MacGillivray,  p.  276,  pi.  175,  fig.  12. 

1929  Triporula  maplestoniana  Canu  & Bassler,  p.  385  {nom.  nud.). 

lectotype  (here  chosen).  D.  32974.  (PBalcombian  [Middle  Miocene]):  Mt 

Gambier,  South  Australia.  Specimen  encrusting  a polyzoan,  described  and  figured 
by  Waters  (1882a).  Tenison-Woods  Collection. 

diagnosis.  Anarthropora  with  paired,  lateral,  oral  avicularia  directed  distally. 
Stellate,  frontal  pores  very  numerous. 

description.  Zoarium  encrusting. 

Zooecia  elongate-hexagonal,  arranged  alternately  in  longitudinal,  diverging  rows, 
distinctly  separated  by  deep  furrows.  Orifice  semicircular,  salient,  the  peristome 
thickened  and  raised.  No  oral  spines.  Frontal  wall  convex  or  flattened,  with 
numerous,  closely  spaced,  stellate  pores  each  becoming  depressed  in  mature  zooecia. 

Avicularia : (a)  distal , acuminate,  placed  in  the  median  line  on  the  peristome,  the 
rostrum  directed  proximally;  ( b ) lateral,  acuminate,  placed  on  the  proximal  corners 
of  the  peristome,  the  rostra  directed  distally  or  slightly  inwards. 

Gonozooecia  not  known. 

MEASUREMENTS 

Lz =0-43-0*52  mm.  lz =0-22-0-26  mm. 

hr=o-o5-o-o6  mm.  lr  = o-09-o-io  mm. 


358 


TERTIARY  CHEILOSTOMATA  OF  NEW  ZEALAND 


remarks.  The  specimens  from  Weka  Pass  and  Tarakohe  Quarry  are  very 
distinctive  indeed,  and  differ  from  the  lectotype  only  in  having  less  distinctly 
separated  zooecia.  The  zooecia  of  these  three  specimens  are  rather  smaller  than  those 
of  the  Recent  material  from  Port  Phillip  Heads,  Victoria  (97.5.1.688-692,  Brace- 
bridge  Wilson  Coll.,  labelled  “ Escharipora  stellata”),  but  they  agree  in  all  other  ways. 

Specimens  D.  35460  and  D.  34750  (Canu  & Bassler  Coll.),  from  the  Balcombian 
[Middle  Miocene]  of  Balcombe  Bay  and  Muddy  Creek,  Victoria,  respectively,  both  of 
which  are  labelled  “ Trifiorula  biarmata  Waters,”  belong  to  this  species.  Their 
zooecia  are  large,  like  those  of  the  Recent  Victorian  specimens  mentioned  above. 

The  material  recorded  as  Microporella  (?)  macropora  Stol.,  var.  biarmata  Waters 
by  Waters  (1887a,  p.  54)  from  Waipukurau  has  not  been  traced  either  in  the  Geo- 
logical Department  or  at  the  Manchester  Museum,  but  it  is  probably  the  same  species 

as  the  present  one. 

A.  biarmata  is  certainly  very  close  to  A.  stellata 
(Smitt),  from  Florida,  but  it  would  appear  from  Smitt’s 
figures  (1873,  pi.  6,  figs.  130-133)  that  the  Australian 
and  New  Zealand  species  has  many  more  stellate, 
frontal  pores,  and  the  lateral,  oral  avicularia  are  directed 
distally  rather  than  laterally. 

MacGillivray  (1889a,  p.  277)  considered  that  his 
Escharipora  stellata  (=A.  biarmata  Waters  sp.)  formed  a 
link  between  Microporella  and  Adeona  and  Adeonellopsis, 
and  he  laid  stress  on  the  absence  of  “articular  processes ” 
on  the  avicularian  mandibles  of  the  species  under 
discussion  as  distinguishing  it  from  Adeonellopsis.  The 
genolectotype  of  the  latter  (chosen  by  Canu  & Bassler, 
1920,  p.  563),  A.  foliacea  MacGillivray  (1886c,  p.  134, 
pi.  2,  fig.  1),  possesses,  however,  only  very  small  and 
inconspicuous  condyles  even  on  the  large,  vicarious 
avicularia.  But  Adeonellopsis  is  easily  distinguished  from  Anarthropora  by  its  large 
gonozooecia,  its  rounded  secondary  orifice,  and  numerous,  frontal  avicularia. 

DISTRIBUTION 

Recent:  Port  Phillip  Heads,  Victoria. 

Fossil:  [Pliocene]:  Waipukurau  (Waters).  Southland,  Waiauan  [Middle 

Miocene]:  Weka  Pass.  Balcombian  [Middle  Miocene]:  Muddy  Creek;  Balcombe 
Bay,  Victoria.  (?  Balcombian  [Middle  Miocene]) : Mt  Gambier,  South  Australia. 
Pareora,  Otaian  [Middle  Oligocene] : Tarakohe  Quarry. 

SPECIMENS 

D.  36997  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka 
Pass  Stream,  Waipara  S.D.  1 specimen  encrusting  Patsy ella  dentata  (Waters). 
Sent  by  B.  H.  Mason. 

D.  36991  (Fig.  282) . “ Bryozoan  Bed  ” overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu 

S.D.  1 encrusting  specimen.  Sent  by  B.  H.  Mason. 


1 — 1 i...i  1 — 1 1 1 1— 1 
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Fig.  282.  Anarthropora  biarmata 
(Waters).  D.  36991.  Zooecia 
showing  details  of  orifice  and 
oral  avicularia.  One  zooecium 
only  is  shown  with  its  frontal 
perforate. 
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Family  CREPIDACANTHIDAE 

The  orifice,  as  typically  developed  in  this  family,  appears  to  be  a modified  hippo- 
porine  one,  but  the  ovicells  and  heterozooecia  are  so  distinctive  that  there  is  good 
reason  for  separating  the  family  from  the  typical  Lepralioid  Ascophora. 

Genus  CREPIDACANTHA  Levinsen 

Crepidacantha  Levinsen,  1909,  p.  266;  Canu  & Bassler,  1923,  p.  173;  Canu  & Bassler,  1929,  p.  408; 

Bassler,  1935,  p.  81;  Osbum,  1940,  p.  451. 

genotype  (by  monotypy).  Crepidacantha  poissonii  var.  crinispina  Levinsen, 
1909,  p.  266,  text-figs.  1,  2,  3,  5,  6 ( non  Flustra  poissonii  Audouin,  1826,  p.  240; 
Savigny,  pi.  10,  figs.  51,  52)=C.  crinispina  (Levinsen).  Recent:  Thailand. 

diagnosis.  Encrusting  Ascophora  with  paired,  lateral  heterozooecia  and  marginal 
spines  corresponding  with  the  pore-chambers.  Orifice  arched,  with  strong  lateral 
condyles,  the  poster  usually  wider  than  the  anter  and  often  with  a very  convex 
proximal  lip.  Oral  spines  wanting.  Ovicell  recumbent,  with  a porous  ectooecium. 


1 . Crepidacantha  crinispina  (Levinsen) 

Fig.  283 

1883a  Lepralia  setigera  (Smitt)  MacGillivray,  p.  133,  pi.  1,  figs.  2,  3 (non  Escharella  setigera  Smitt, 
1873,  p.  58,  pi.  10,  fig.  206). 

1885  Lepralia  poissonii  (Audouin)  (second  form) : Hincks,  p.  256  ( non  Flustra  poissonii  Audouin, 
1826,  p.  240;  Savigny,  pi.  10,  figs.  51,  52). 

1887a  Lepralia  poissonii  (Audouin) : Waters,  p.  59  (pars)  (non  pi.  8,  fig.  37  —C.  zelanica  Canu  & 
Bassler) . 

1909  Crepidacantha  poissonii  (Audouin)  var.  crinispina  Levinsen,  p.  266,  text-figs.  1,  2,  3,  5,  6. 

1929  Crepidacantha  setifera  Canu  & Bassler,  p.  409. 

1929  Crepidacantha  papulifera  Canu  & Bassler,  p.  410,  pi.  57,  fig.  8. 

?i92g  Crepidacantha  poissonii  (Audouin) : Livingstone,  p.  93. 

lectotype  (here  chosen).  Specimen  encrusting  lamellibranch,  Universitetets 
Zoologiske  Museum,  Copenhagen.  Recent:  Koh  Kram,  Bangkok,  Thailand,  30 
fathoms.  Levinsen  Collection. 

diagnosis.  Zooecia  ovate.  Orifice  elongate  with  convex  proximal  lip.  Vibracula 
placed  at  the  level  of  the  lateral  condyles,  the  setae  directed  proximally.  Frontal 
wall  usually  with  a prominent,  sub-oral  tubercle.  Ovicell  with  the  ectooecium  con- 
fined to  the  margins,  the  entooecium  often  with  a median,  longitudinal  rib. 

description.  Zoarium  encrusting. 

Zooecia  ovate,  arranged  quincuncially  in  radiating  rows,  distinctly  separated  by 
furrows.  Orifice  elongate,  with  a moderately  shallow  poster,  having  a convex 
proximal  lip,  separated  from  the  anter  by  strong  lateral  condyles.  Peristome  slightly 
raised  distally.  Frontal  wall  convex,  smooth,  rarely  bearing  a prominent,  sub-oral 
tubercle.  Marginal  areolae  present. 


360 


TERTIARY  CHEILOSTOMATA  OF  NEW  ZEALAND 


Vibracula  paired,  placed  at  the  level  of  the  lateral  condyles,  the  chambers  large 
and  swollen,  the  setae  directed  proximally. 

Ovicells  flattened,  recumbent,  the  ectooecium  occupying  the  distal-lateral  margins, 
the  entooecium  often  traversed  longitudinally  by  a raised,  median  rib. 

Pore-chambers  present. 

MEASUREMENTS 

1^=0-35-0-40  mm.  lz =0-28-0-33  mm- 

hr=o-07-o-o8  mm.  lr =0-05-0-06  mm. 


remarks.  The  Castlecliff  specimen  (D.  36893)  differs  from  the  lectotype  in 
having  rather  larger  vibracular  chambers  and  in  the  almost  complete  absence  of  a 

frontal,  sub-oral  tubercle.  Such  features  are  scarcely 
significant,  however,  and,  as  the  species  occurs 
abundantly  at  Port  Phillip  Heads,  Victoria,  there  is 
good  reason  to  believe  that  the  New  Zealand  material 
belongs  here. 

This  is  clearly  the  species  described  by  Mac- 
Gillivray  (1883a,  p.  133)  as  Lepralia  setigera  Smitt, 
since  his  figure  shows  the  characteristic  ovicell  with 
its  marginal  ectooecium.  He  did  not  mention  the 
presence  of  a frontal  tubercle,  which  is,  however, 
almost  non-existent  in  young  zooecia  of  this  species. 
This  identification  is  substantiated  by  a specimen 
(97.5.1.835,  Bracebridge  Wilson  Coll.)  from  Port 
Phillip  Heads,  Victoria,  labelled  “Lepralia  setigera .” 
Canu  & Bassler’s  name  C.  setifera  must,  therefore, 
lapse  in  favour  of  Levinsen’s  name. 

There  do  not  seem  to  be  any  reasons  for  dis- 
tinguishing C.  papulifera  Canu  & Bassler  (1929,  p.  410, 
pi.  57,  fig.  8),  from  the  Philippines,  as  those  characters  cited  by  the  authors  appear 
to  have  no  significance. 

It  is  not  possible  to  say  which  species  of  Crepidacantha  from  Queen  Charlotte 
Sound,  New  Zealand,  was  identified  by  Livingstone  (1929,  p.  93)  as  C.  poissonii 
(Audouin).  The  implication  from  his  description  seems  to  be  that  the  setae  are 
directed  proximally,  and,  as  C.  crinispina  has  been  found  at  Wellington  (99.5.1.825, 
Hincks  Coll.)  (Fig.  283),  it  is  highly  probable  that  Livingstone’s  specimens  also  belong 
here. 

Waters  (1887a,  p.  59)  may  have  obtained  specimens  of  this  species  from  Waipu- 
kurau,  for  he  stated  that  the  “very  common  fossil  from  Waipukurau  . . . corresponds 
in  size  with  recent  specimens  from  New  Zealand,  in  which  the  front  surface  is  smooth, 
and  the  small  smooth  ovicell  has  a mucronate  ridge  down  the  centre.’’  Most  of  the 
Waipukurau  material  available,  however,  appears  to  belong  to  C.  zelanica  and  C. 
crinispina  var.  parvipora  (see  below). 

This  species  very  probably  conforms  with  the  second  form  of  Lepralia  Poissonii, 


O 0.5mm. 

Fig.  283.  Crepidacantha  crinispina 
(Levinsen).  99.5.1.825.  Recent: 
Wellington,  New  Zealand.  Zo- 
oecia, vibracula,  and  ovicell  with 
median  carina. 
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described  by  Hincks  (1885,  p.  256)  as  having  “vertical”  [proximally-directed] 
vibracula  “placed  at  the  side  of  the  orifice  near  the  top  of  it  and  close  to  the  margin.” 
DISTRIBUTION 

Recent:  Thailand;  Port  Phillip  Heads,  Victoria;  New  Zealand. 

Fossil:  Wanganui,  Castleclifhan  CU3  [Upper  Pliocene] : Castlecliff.  [Pliocene]: 
Waipukurau  (Waters). 

SPECIMEN 

D.  36893  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  1 encrusting  specimen.  Collected  by  C.  A.  Fleming. 


2.  Crepidacantha  crinispina  (Levinsen)  var . parvipora  (Canu  & Bassler) 

Fig.  284 

1885  Lepralia  poissonii  (Audouin)  (third  form):  Hincks,  p.  256  ( non  Flustra  poissonii  Audouin, 
1826,  p.  240;  Savigny,  pi.  10,  figs.  51,  52). 

1887a  Lepralia  poissonii  (Audouin) : Waters,  p.  59  {pars)  ( non  pi.  8,  fig.  37  —C.  zelanica  Canu  & 
Bassler) . 

1930  Crepidacantha  parvipora  Canu  & Bassler,  pp.  32,  33. 


neotype  (here  chosen).  D.  37042.  [Pliocene]:  [Napier].  Specimen  encrusting 
Ostrea.  Slide  labelled  “Lepralia  Poissonii  var. 

R.  Tert.  N.  Zealand”  by  Jelly.  Hincks  Collection. 

diagnosis.  C.  crinispina  with  a stout,  median, 
umbonate  ridge  on  the  frontal  wall.  Vibracula 
placed  at  the  sides  of  the  umbo,  directed  proximally. 

Ovicell  much  flattened,  the  ectooecium  everted. 
description.  Zoarium  encrusting. 

Zooecia  small,  ovate  or  hexagonal,  arranged 
alternately  in  radiating  rows,  distinctly  separated 
by  deep  furrows.  Orifice  divided  into  an  ovoid  anter 
and  a shallow,  convex  poster  by  a pair  of  proximally- 
directed  lateral  condyles  placed  near  the  proximal 
margin,  the  poster  wider  than  the  anter.  Frontal 
wall  very  convex,  with  a large  umbo  placed  proxi- 
mally to  the  orifice  and  continued  as  a median  ridge 
towards  the  proximal  end  of  the  zooecium.  Small, 
radiating  marginal  areolae  present  corresponding 
with  the  pore-chambers. 

Vibracula  paired,  placed  on  either  side  of  the 
umbo  near  the  zooecial  margins,  sometimes  as  much  as  half-way  along  the  frontal 
wall,  the  setae  directed  proximally. 

Ovicells  hyperstomial,  recumbent,  the  frontal  surface  flattened  and  formed  of  two 
distinct  layers,  the  ectooecium  forming  a narrow,  perforate,  somewhat  everted  band 
round  the  distal-lateral  margins. 

MEASUREMENTS 

Lz =0-33-0-36  mm.  lz =0-24-0-29  mm. 

hr  = 0-06-0-08  mm.  lr  = 0-04-0-05  mm. 


Fig.  284.  Crepidacantha  crinispina 
(Levinsen)  var.  parvipora  (Canu  & 
Bassler).  D.  36894.  Zooecia, 
vibracula,  and  an  ovicell.  Note 
the  large  frontal  umbo. 
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remarks.  This  is  the  form  described  by  Hincks  (1885,  p.  256)  as  Lepralia 
Poissonii,  Audouin,  in  which  “the  orifice  is  very  small  and  the  vibracula  are  placed 
a good  way  down  the  cell,  with  a prominent  central  umbo  between  them.”  Canu  & 
Bassler  (1930,  p.  33)  considered  it  as  a new  species,  C.  parvipora.  However,  com- 
parison with  the  type  of  C.  crinispina  (Levinsen)  (see  p.  359)  and  with  specimens  of 
the  latter  species  from  Port  Phillip  Heads,  Victoria,  shows  that  the  New  Zealand 
fossils  are  not  specifically  different.  They  can,  however,  be  separated  as  a distinct 
variety  because  not  only  is  the  median  ridge  very  prominent  but  also  the  vibracula 
are  placed  much  more  proximally  than  those  of  C.  crinispina.  The  longitudinal 
frontal  ridge  and  umbo  are  evidently  products  of  maturity,  for,  on  the  edge  of  a 
colony  from  Weka  Pass  (D.  36894),  the  youngest  zooecia  are  merely  adorned  with  a 
large,  sub-oral  tubercle.  Similar  accumulation  of  a median  ridge  is  seen  on  an  old 
colony  of  C.  crinispina  from  Port  Phillip  Heads,  Victoria  (88.11. 14.307,  Bracebridge 
Wilson  Coll.). 

The  fossils  from  Hawkes  Bay  and  Weka  Pass  are  composed  of  old  zooecia  and  are 
rather  worn.  However,  the  presence  of  the  frontal  umbo  and  ridge  with  the  flanking 
vibracula  makes  identification  very  easy.  Those  from  Weka  Pass  have  the  margin 
of  the  ectooecium  everted  slightly  in  a distal  direction  forming  a plate-like  margin. 

distribution.  [Pliocene] : [Napier] ; Waipukurau.  Southland,  Waiauan  [Middle 
Miocene] : Weka  Pass. 

SPECIMENS 

D.  37042  Neotype  (see  above). 

D.  36777  Waipukurau  Gorge.  1 encrusting  specimen.  Hincks  Collection. 

D.  32531  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Lepralia  Poissonii 
Aud.”  by  Jelly.  Hincks  Collection. 

D.  36894  (Fig.  284),  D.  36895,  D.  36896  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction 
of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  3 encrusting  specimens. 
Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

Cutting  near  Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Lepralia  Poissonii  Aud.”  by 
Waters.  Waters  Collection,  Manchester  Museum.  [Identification  doubtful.] 


3 . Crepidacantha  zelanica  Canu  & Bassler 

Figs.  285,  286 

?i885  Lepralia  poissonii  (Audouin)  (first  form) : Hincks,  p.  256  ( non  Flustra  poissonii  Audouin,  1826, 
p.  240;  Savigny,  pi.  10,  figs.  51,  52). 

1887a  Lepralia  poissonii  (Audouin):  Waters,  p.  59  (pars),  pi.  8,  fig.  3 7. 

1929  Crepidacantha  zelanica  Canu  & Bassler,  p.  410. 

1930  Crepidacantha  zelanica  Canu  & Bassler:  Canu  & Bassler,  pp.  32,  33. 

neotype  (here  chosen).  99. 5.1. 826. 1 Recent:  Napier.  Specimen  encrusting 

pebble.  Slide  labelled  “Lepralia  Poissonii  Aud.”  by  Jelly.  Hincks  Collection. 

diagnosis.  Zooecia  diamond-shaped.  Heterozooecia  large,  placed  well  down  on 

1 Neither  the  original  figured  operculum  (Waters,  1887a,  pi.  8,  fig.  37)  nor  the  colony  from  which  it 
was  taken  can  be  traced.  Therefore,  this  specimen  has  been  chosen  as  neotype  as  it  is  the  only  Recent 
specimen  of  Crepidacantha  in  the  Zoological  Department’s  collections  with  an  operculum  corresponding  to 
Waters’s  figure  upon  which  Canu  & Bassler  founded  the  species. 
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the  frontal  wall,  the  setae  directed  laterally  inwards.  Orifice  large.  Ovicell  globular, 
not  immersed,  with  perforate  entooecium. 
description.  Zoarium  encrusting. 

Zooecia  diamond-shaped,  arranged  quincuncially  in  diverging  rows,  distinctly 
separated  by  very  deep  furrows.  Orifice  large,  elongate,  oval  distally,  the  narrow 
convex  poster  separated  from  the  anter  by  a pair  of  strong,  laterally-directed  condyles. 
Peristome  slightly  raised  distally.  Frontal  wall  convex,  finely  granular,  without 
ornamentation,  the  margins  with  slit-like  areolae. 


Figs.  285,  286.  Crepidacantha  zelanica  Canu  & Bassler. 

Fig.  285.  D.  36897.  Zooecia  showing  the  sub-triangular  frontal  area  embracing  the  orifice  and  the 
heterozooecia  and  surrounded  by  the  white,  opaque  patches  of  the  remaining  portions  of  the  zooecia. 
Fig.  286.  Neotype,  99.5.1.826.  A single  zooecium. 


Heterozooecia  paired,  large,  placed  about  half-way  along  the  frontal  wall,  raised 
on  small  mounds,  the  setae  directed  laterally  inwards. 

Ovicells  globular,  recumbent,  generally  wider  than  long,  the  ectooecium  forming  a 
narrow,  raised  band  along  the  distal-lateral  margin,  the  entooecium  perforated  by 
numerous  large  pores. 

MEASUREMENTS 

Lz= 0-43-0-52  mm.  lz =0*33-0-35  mm. 

hr=o*io-o*i2  mm.  lr=0*07-0*09  mm. 

remarks.  Waters’s  description  of  “ Lepr alia  Poissonii,  Aud.”  (18870,  P-  59) 
was  obviously  based  on  more  than  one  species,  for  it  appears  to  refer  to  specimens 
of  C.  crinispina  Levinsen  sp.  (see  p.  360),  whilst  the  operculum  figured  by  him  (pi.  8, 
fig.  37)  corresponds  very  closely  with  that  of  the  present  species — it  is  much  longer 
and  the  condyles  are  placed  more  distally  than  in  C.  crinispina.  In  1929  Canu  & 
Bassler  (p.  410)  gave  the  new  name  C.  zelanica  to  the  species  to  which  the  figured 
operculum  belonged.  In  the  following  year  (p.  33)  Canu  & Bassler  added  that  the 
species  described  by  Waters  was  the  second  form  of  “ Lepr  alia  poissonii ” described 
by  Hincks  in  1885  (p.  256),  i.e.  with  proximally-directed  heterozooecia  (see  C.  crini- 
spina, p.  360).  It  is  not  clear  on  what  grounds  they  made  this  statement,  for  the 
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synonymy  given  by  Waters  (1887a,  p.  59)  almost  wholly  refers  to  species  of  Crepid- 
acantha  with  laterally-directed  heterozooecia.  Therefore,  rather  than  cause  further 
confusion  by  adding  another  name,  I have  restricted  Canu  & Bassler’s  name  in  the 
manner  shown  above. 

C.  zelanica  is  easily  distinguished  by  its  tall  orifice,  its  prominent  marginal  areolae, 
its  large,  frontal  heterozooecia  directed  laterally  inwards,  and  its  globular  ovicell. 

The  Petane  fossils  are  covered  marginally  by  a thick,  white,  calcareous  deposit 
through  which  the  marginal  areolations  are  often  seen  as  a series  of  tiny  pin-points 
round  the  periphery  of  the  zooecium.  Inside  this  marginal  area  of  deposit  is  a large, 
triangular  area  embracing  the  orifice  and  the  vibracula  so  that  colonies  appear  as  a 
mosaic  of  brownish  triangles  in  a dense,  white,  opaque  sheet. 

Some  of  the  heterozooecia  have  the  appearance  of  avicularia,  for  they  are  very 
large  and  have  a distinct  rostrum.  In  older  zooecia  they  are  greatly  raised  on  the 
frontal  wall  and  form  the  basal  apices  of  the  triangles  mentioned  above  (Fig.  285). 

DISTRIBUTION 

Recent:  Napier. 

Fossil:  [Pliocene]:  Waipukurau;  Napier  Harbour;  Petane. 

SPECIMENS 

D.  32531  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “ Lepralia  Poissonii 
Aud.”  by  Jelly.  Hincks  Collection. 

D.  36901  Napier  Harbour.  1 encrusting  specimen.  Hincks  Collection. 

D.  1430,  D.  1431  Petane.  2 encrusting  specimens.  Slides  labelled  “ Lepralia  Poissonii  Aud.”  by 
Vine.  Vine  Collection. 

D.  36897  (Fig.  285),  D.  36898-36900  Petane.  4 encrusting  specimens.  Blake  Collection. 

OTHER  MATERIAL 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Lepralia  Poissonii’’  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Near  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Lepralia  Poissonii  Aud.”  by 
Jelly.  Jelly  Collection,  Manchester  Museum. 

Near  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Lepralia  Poissonii  Aud.”  by 
Jelly.  Jelly  Collection,  Manchester  Museum. 

Petane.  1 encrusting  specimen.  Slide  labelled  “Lepralia  Poissonii”  by  Waters.  Waters  Collection, 
Manchester  Museum. 

Petane.  1 encrusting  specimen.  Slide  labelled  “Lepralia  Poissonii,  Aud.”  by  Waters.  Jelly 
Collection,  Manchester  Museum. 


Family  CELLEPORIDAE 

The  confusion  which  exists  in  this  family  in  regard  to  the  status  of  the  genera 
placed  in  it  makes  a thorough  revision  necessary,  a task,  however,  outside  the  scope 
of  this  work.  I,  therefore,  propose  to  deal  briefly  only  with  those  genera  in  any  way 
concerned  with  the  species  here  considered. 

In  the  first  place,  Harmer  (1933,  p.  618)  recommended  that  the  name  Cellepora, 
along  with  Retepora,  Lepralia,  etc.,  should  be  used  in  a purely  general  sense  for  species, 
including  many  of  those  based  on  fossil  material,  which  cannot  be  placed  in  a more 
restricted  genus. 
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Busk  (1881a,  p.  343)  divided  the  Celleporidae  into  two  groups:  (a)  those  with  an 
entire  proximal  lip  to  the  orifice — holostomatous ; and  ( b ) those  with  a median  sinus 
in  the  proximal  lip — schizostomatous.  MacGillivray  (1888,  p.  241)  proposed  to  leave 
the  former  group  in  the  genus  Cellepora,  whilst  to  the  latter  group  he  gave  the  generic 
name  Schismopora. 

Waters  (1900,  p.  93)  quite  correctly  pointed  out  that  there  were  other  Celleporidae 
which  had  been  separated  from  these  two  artificial  groups,  and  he  introduced  the 
generic  name  Holostomata  for  the  “Cellepora”  of  MacGillivray  (1888),  which  included 
eleven  species  (p.  253).  However,  since  this  genus  has  never  been  more  closely 
restricted  either  by  a further  definition  or  by  the  choice  of  a type,  there  seems  no 
reason  to  substitute  it  for  Holoporella  Waters,  which  has  been  clearly  defined  (1909, 
p.  159)  and  to  which  it  is  approximately  equivalent. 

The  type  of  Schismopora  MacGillivray  was  chosen  by  Gregory  (1893,  p.  224  foot- 
note) as  5.  costata  MacGillivray  sp.  (1869,  p.  136),  a species  congeneric  with  Lepralia 
hassallii  Johnston  (1847,  PP-  3°4>  477 > pi-  54,  fig-  3),  the  genotype  (by  monotypy) 
of  Celleporina  Gray.  For  the  same  reason  Costazia  Neviani  (1895,  p.  239),  with 
genotype  (by  monotypy)  Cellepora  costazii  Audouin  (1826,  p.  237;  Savigny,  pi.  7, 
figs.  41— 6),  and  Siniopelta  Levinsen  (1909,  p.  347),  with  genolectotype  (chosen  by 
Bassler,  1935,  p.  201),  Cellepora  costazii  Audouin,  must  also  lapse  in  favour  of 
Gray’s  name. 

Osthimosia  Jullien  (1888,  p.  64)  appears  to  be  a distinct  genus.  Its  genolectotype 
(chosen  by  Bassler,  1935,  p.  161)  is  0.  evexa  Jullien  (1888,  p.  65,  pi.  1,  fig.  4;  pi.  13, 
figs.  1-4)  (?  = Cellepora  eatonensis  Busk,  1881a,  p.  351;  18816,  pi.  27,  figs.  2,  6).  The 
material  of  C.  eatonensis  Busk  in  the  Zoological  Department  (87.12.9.786,  788,  791, 
Challenger  Coll.)  agrees  very  closely  with  Jullien’s  description  of  0.  evexa  and  appears 
to  confirm  this  synonymy  put  forward  by  Waters  (1900,  p.  96). 

Genus  HOLOPORELLA  Waters 

Holostomata  Waters,  1900,  p.  93  {pars). 

Holoporella  Waters,  1909,  pp.  124,  159;  Canu  & Lecointre,  1930,  p.  hi;  Bassler,  1935,  p.  129  ( cum 
syn.). 

genolectotype  (chosen  by  Canu  & Bassler,  1917,  p.  72).  Cellepora  descostilsii 
Audouin,  1826,  p.  238;  Savigny,  pi.  7,  figs.  n1— 3.  Recent:  Mediterranean. 

diagnosis.  Celleporidae  with  the  proximal  lip  of  the  orifice  entire  and  often 
bearing  differentiated  teeth.  Oral  and  interzooecial  avicularia  usually  present. 
Ovicell  recumbent. 


1 . Holoporella  tridenticulata  (Busk) 

Fig.  287 

1881a  Cellepora  tridenticulata  Busk,  p.  347;  18816,  pi.  26,  fig.  9. 

1884  Cellepora  tridenticulata  Busk:  Busk,  p.  198,  pi.  29,  figs.  3a,  36;  pi.  35,  fig.  17. 

1885  Cellepora  tridenticulata  Busk:  Waters,  p.  306. 

18866  Cellepora  tridenticulata  Busk:  MacGillivray,  p.  no,  pi.  128,  fig.  3. 
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1887^  Cellepora  tridenticulata  Busk:  Waters,  p.  68. 

1895  Cellepora  tridenticulata  Busk:  MacGillivray,  p.  107,  pi.  14,  figs.  4,  5. 

19046  Cellepora  tridenticulata  Busk:  Maplestone,  p.  215. 

1909  Holoporella  tridenticulata  (Busk)  Waters,  p.  161. 

1932  Holoporella  tridenticulata  (Busk):  Hastings,  p.  447  {cum  lit.). 

1938  Holoporella  tridenticulata  (Busk):  Okada  & Mawatari,  p.  462,  pi.  24,  fig.  13. 

lectotype  (here  chosen).  87.12.9.765.  Recent:  Station  186,  Cape  York,  North 
Queensland,  38  fathoms.  Challenger  Collection. 

diagnosis.  Holoporella  with  three  teeth  on  the  proximal  lip  of  the  orifice.  Small, 
rounded,  oral  avicularium  present.  Jointed  oral  spines  often  present  on  the  distal 
margin  of  the  orifice. 

description.  Zoarium  massive. 

Zooecia  irregularly  arranged,  confused.  Orifice  semi-elliptical  or  semicircular,  the 
proximal  lip  straight  or  slightly  concave  and  bearing  a stout,  often  bifid,  median 
tooth  and  two  smaller  lateral  denticles,  the  distal  margin  sometimes  bearing  the 
traces  of  two  oral  spines.  Frontal  wall  smooth,  very  convex,  rising  to  the  orifice. 

Avicularia  small,  rounded,  each  forming  a raised  chamber  with  complete  cross-bar, 

placed  on  the  frontal  wall  at  the  proximal  margin 
of  the  orifice,  the  semicircular  rostrum  directed  proxi- 
mally.  No  interzooecial  avicularia  seen. 

Ovicells  not  seen. 

MEASUREMENTS 

hr  — 0-14-0-16  mm.  lr  = o-i4-o-i6  mm. 

remarks.  The  fossils  are  fairly  well-preserved 
and  form  small,  irregular  colonies  up  to  10  mm.  in 
length.  The  zooecia  correspond  very  well  with  those 
of  Busk’s  type-material  from  Cape  York,  but  differ  in 
having  more  robust  denticles  in  the  orifice,  which  is 
semicircular  rather  than  circular  and  which  more 
closely  resembles  those  of  specimens  from  Mauritius  (34.10.6.32).  The  oral  spine- 
bases,  too,  are  very  indistinct  and  often  absent,  a feature  noted  by  Canu  & Bassler 
(1930,  p.  40)  when  referring  to  this  species  from  the  Galapagos  Islands  and  the 
Australian  Tertiary  sequence.  Areolae  occur  on  some  of  the  zooecia  but  are  not 
regular.  These  distinctions  are  not  of  great  importance  specifically  but  may  be  of 
value  in  zoning. 

Waters  (1887a,  p.  68)  recorded  encrusting  colonies  of  this  species  at  Waipukurau, 
and  one  so  labelled  has  been  found  in  the  Jelly  Collection  at  the  Manchester 
Museum. 

DISTRIBUTION 

Recent:  East  and  North  Australian  waters;  Galapagos  Islands  (Canu  & Bassler); 
Indian  Ocean;  Japan  (Okada  & Mawatari). 

Fossil:  Pleistocene:  Japan  (Sakakura).  [Pliocene]:  Waipukurau.  South- 

land, Waiauan  [Middle  Miocene] : Weka  Pass.  Balcombian  [Middle  Miocene] : 
Victoria  (Maplestone). 
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O 0.2  5 mm. 

Fig.  287.  Holoporella  tridenticulata 
(Busk).  D.  36873.  Details  of  ori- 
fice and  sub-oral  avicularium. 
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SPECIMENS 

D.  36873  (Fig.  287),  D.  36874,  D.  36875  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction 
of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  3 massive  specimens.  Sent 
by  B.  H.  Mason. 

OTHER  MATERIAL 

Waipukurau.  1 encrusting  specimen.  Slide  labelled  “Cellepora  tridenticulata?”  by  Jelly.  Jelly 
Collection,  Manchester  Museum. 


2.  Holoporella  hastigera  (Busk) 

Fig.  288 

1881  a Cellepora  hastigera  Busk,  p.  344;  1881&,  pi.  26,  fig.  3. 

1881a  Cellepora  albirostris  Smitt:  Busk,  p.  346;  1881&,  pi.  26,  fig.  1 ( non  Smitt,  1873,  p.  70,  pi.  12, 
figs.  233-239). 

1884  Cellepora  hastigera  Busk:  Busk,  p.  192,  pi.  29,  figs.  1,  1 a,  1 b\  plate  35,  fig.  8. 

1884  Cellepora  albirostris  Smitt:  Busk,  p.  193,  pi.  34,  figs.  7,  7a-e;  pi.  35,  fig.  3. 

1887a  Cellepora  albirostris  Smitt:  Waters,  p.  68. 

?I929  Holoporella  albirostris  (Smitt):  Livingstone,  p.  94. 

1932  Holoporella  hastigera  (Busk)  Hastings,  p.  446,  text-fig.  19F. 

lectotype  (here  chosen).  87.12.9.7 37.  Recent:  Station  162,  East  Moncur 
Island,  Bass  Strait.  Challenger  Collection. 

diagnosis.  Unilamellar,  encrusting  Holoporella  with  a sub-oral  mucro  or  a 
distally-directed  spine.  Peristome  notched  laterally.  Orifice  contracted  slightly 
near  the  proximal  margin.  Oral  spines  absent,  at  least  in  mature  zooecia.  Oral 
avicularia  rounded;  interzooecial  avicularia  spatulate. 

description.  Zoarium  unilamellar,  forming  a loosely  attached  crust. 

Basal  zooecia  quadrate,  arranged  in  diverging  rows,  gemmation  by  distal  budding. 
Upper  zooecia  arranged  irregularly,  distinctly  separated  by  deep  furrows,  often  with 
salient  vibices.  Orifice  semicircular,  the  proximal  lip  slightly  concave.  Peristome 
slightly  thickened  and  raised,  contracted  slightly  by  a pair  of  blunt  processes  near 
the  proximal  margin.  A small,  rostral  process,  mucro,  or  large,  distally-directed  spine 
placed  on  the  proximal  lip  of  the  orifice,  the  adjacent  peristome  with  a deep  notch 
or  cleft  on  one  side  of  the  elevation.  Oral  spines  not  seen.  Frontal  wall  smooth  or 
lightly  tuberculate,  rising  uniformly  distally,  with  some  marginal  pores. 

Avicularia:  (a)  rostral,  small,  rounded,  placed  at  the  summit  of  the  sub-oral 
mucro;  ( b ) oral,  small,  rounded,  placed  at  the  base  and  to  one  side  of  the  sub-oral 
mucro ; ( c ) interzooecial,  large,  raised,  with  long,  spatulate  rostra,  scattered  throughout 
the  colony;  ( d ) frontal,  not  common,  very  small,  with  spatulate  rostrum,  usually 
placed  at  the  edge  of  the  zooecium. 

Ovicells  not  seen. 

measurements 

hr=o-i3-o-i5  mm.  lr  = o*i2-o-i4  mm. 

remarks.  This  is  a most  prolific  species  in  the  Upper  Castlecliffian  (CU3)  beds 
where  it  forms  large,  loosely  encrusting  masses  up  to  25  mm.  across.  The  vibices, 
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which  generally  correspond  to  the  separating  furrows,  sometimes  irregularly  cross  the 
frontal  walls  of  the  zooecia  and  in  a few  cases  traverse  their  median,  longitudinal  line. 

Rarely  a small,  distally-directed,  mucronate  process  occupies  the  proximal  frontal 
wall  of  the  zooecium.  One  interzooecial  avicularium  was  found  to  be  raised  on  a 
stout  column,  its  rostrum  bluntly  pointed  and  much  elevated. 

The  Castlecliff  specimens  differ  from  the  type  material  from  Bass  Strait  only  in 
their  more  prominent  sub-oral  spines. 

It  is  highly  probable  that  the  opercula  of  the  fossils  were  laterally  sinuate,  as 
shown  by  Busk  in  his  figures  of  H.  albirostris  ( non  Smitt)  and  H.  hastigera  (1881  b, 
pi.  26,  figs.  1 and  3,  respectively),  though  this  is  not  necessarily  to  be  assumed  from  the 
lateral  contractions  of  the  peristome  since  the  operculum  is  usually  placed  inside  the 

latter.  Hastings  (1932,  p.  446)  clearly  demonstrated 
that  the  Recent  Australian  and  New  Zealand  species 
previously  described  as  H.  albirostris  (Smitt)  could 
be  separated  into  two  species,  both  of  which  were 
different  from  the  Gulf  of  Mexico  species,  namely, 
H.  hastigera  (Busk)  = H.  albirostris  (Busk,  non 
Smitt),  and  H.  albirostris  (Hincks,  non  Smitt).  The 
latter  has  a larger  operculum  without  lateral  sinuation 
(Hastings,  1932,  text-fig.  19G  on  p.  445). 

Two  specimens  in  the  Waters  Collection  at  the 
Manchester  Museum,  one  from  Napier  and  the  other 
from  Shakespeare  Cliff,  Wanganui,  show  that 
Waters’s  “ Cellepora  albirostris,  Sm.”  belongs  to  the 
present  species,  as  he  himself  suggested  (1887a, 

p.  68). 

Examination  of  the  type-specimen  of  H.  bispinata 
Busk  sp.  (1854,  p.  87,  pi.  120,  figs.  1,  2)  from 
Tasmania  (54.11. 15. 177,  Busk  Coll.)  shows  that  it 
is  closely  related  to  H.  hastigera.  The  former  is, 
however,  distinguished  by  its  large,  jointed,  oral 
spines  and  by  the  proximal  lip  of  the  operculum,  which  is  straight  and  not  convex 
as  in  H.  hastigera. 

It  is  impossible  to  decide  which  species  Livingstone  (1929,  p.  94)  examined,  as- 
suming, of  course,  that  true  albirostris  does  not  occur  in  New  Zealand  waters. 

In  the  Pleistocene  deposits  at  Waipipi  there  are  large,  spreading  and  encrusting 
masses  of  “ Celleporae,”  the  zoarial  surfaces  of  which  are  covered  with  large,  mamillary 
projections  similar  to  those  seen  on  specimens  of  H.  [ Cellepora ] mamillata  Busk  sp. 
(1854,  P-  87,  pi.  120,  figs.  3-5). 1 Under  the  microscope,  however,  the  material  is 
clearly  referable  to  H.  hastigera,  with  its  characteristic,  sub-oral,  spine-like  process 
projecting  over  the  semicircular  orifice.  It  is  distinguished  from  H.  mamillata  (Busk, 
non  de  Blainville),  which  has  a larger,  more  oblong  operculum  (see  Hastings,  1932, 


O 0.5  mm. 

Fig.  288.  Holoporella  hastigera  (Busk). 
D.  36876.  Two  zooecia  and  a 
spatulate  avicularium.  The  lower 
zooecium  shows  the  sub-oral  spine 
and  the  asymmetrical  notch  in  the 
peristome. 


1 Preoccupied  by  Cellepora  mamillata  de  Blainville  (1830,  p.  409). 
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text -fig.  19A  on  p.  445)  and  a large,  cornute  avicularian  chamber  overhanging  the 
proximal  lip  of  the  orifice. 

The  colonies  are  loosely  attached  to  shells  and  stones,  and  the  mamillary  growths 
are  fairly  evenly  spaced  over  the  surface,  each  being  about  2-3  mm.  in  diameter  and 
1-2  mm.  in  height  above  the  general  surface  of  the  zoarium.  They  are  composed  of 
irregular  heaps  of  zooecia. 

H.  ampliata  Hutton  sp.  (1873,  p.  99)  from  Lyall  Bay,  Wellington,  New  Zealand, 
also  has  mamillated,  frontal  growths  on  the  zoarium,  but  these  are  much  larger 
(4-5  mm.  across),  as  can  be  seen  in  a Recent  specimen  from  New  Zealand  (45.6.18.134). 
The  zooecia  have  an  orifice  slightly  longer  than  wide,  without  a sub-oral  process  and 
with  large,  globular  ovicells. 

It  is  not  possible  to  decide  which  mamillated  species  of  “ Cellepor  a”  was  named 
Celleporaria  papillosa  by  Tenison-Woods  (18806,  p.  26)  until  fresh  material  can  be 
collected  from  the  Tertiary  beds  (?  Castlecliffian  [Upper  Pliocene])  near  Cape  Kid- 
nappers, Hawkes  Bay.  He  said  “I  have  given  this  name  to  an  encrusting  species, 
which  is  very  common  in  the  River  Murray  [South  Australia]  beds.  It  is  generally 
spread  over  convex  surfaces,  and  is  thickly  studded  with  thick,  rounded,  mammillary 
eminences  about  a quarter  of  an  inch  high,  and  the  same  in  diameter.” 

DISTRIBUTION 

Recent:  Bass  Strait. 

Fossil:  Hawera,  Rapanui  Formation  [Late  Pleistocene]:  Waipipi.  Wanganui, 
Castlecliffian  CU3  [Upper  Pliocene] : Castlecliff ; Shakespeare  Cliff.  [Pliocene] : 

Napier. 

SPECIMENS 

D.  36880,  D.  36881  N.Z.G.S.  Loc.  4174,  Waipipi.  2 mamillated  specimens.  Collected  by  C.  A. 
Fleming. 

D.  36876  (Fig.  288),  D.  36877-36879  N.Z.G.S.  Loc.  4013,  Castlecliff  CU3.  4 encrusting 
specimens.  Collected  by  C.  A.  Fleming. 

OTHER  MATERIAL 

Shakespeare  Cliff,  Wanganui.  1 very  worn,  encrusting  specimen.  Slide  labelled  “Cellepor a albi- 
rostris”  by  Waters.  Waters  Collection,  Manchester  Museum. 

Napier.  1 encrusting  specimen.  Slide  labelled  “ Cellepor  a albirostris  Smitt”  by  Waters.  Waters 
Collection,  Manchester  Museum. 

Near  Napier.  1 encrusting  specimen.  Slide  labelled  “ Cellepor a albirostris,  Sm.  Miss  J.  Coll.”  by 
Waters.  Jelly  Collection,  Manchester  Museum. 


Genus  CELLEPORINA  Gray 

Celleporina  Gray,  1848,  pp.  128,  148. 

Schismopora  MacGillivray,  1888,  p.  241. 

Costazia  Neviani,  1895,  p.  239;  Bassler,  1935,  p.  80  ( cum  syn.). 

Siniopelta  Levinsen,  1909,  p.  347;  Marcus,  1940,  p.  293. 

genotype  (by  monotypy).  Lepralia  hassallii  Johnston,  1847,  PP-  3°4>  477> 
pi.  54,  fig.  3.  Recent:  British  Isles  (?  = Cellepor  a costazii  Audouin,  1826,  p.  238; 
Savigny,  pi.  7,  figs.  41-6.  Recent:  Mediterranean). 

diagnosis.  Celleporidae  with  broad,  rounded  median  sinus  in  the  proximal  lip 
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of  the  primary  orifice.  Peristome  raised  and  often  supported  laterally  by  paired, 
tubular  avicularia.  Ovicell  with  a flattened,  porous  or  ornamented  frontal  area  in 
the  entooecium,  the  ectooecium  confined  to  the  margins. 

i.  Celleporina  lichenoporoides , 1 sp.  nov. 

Figs.  289-291 

holotype.  D.  36882.  Southland,  Waiauan  [Middle  Miocene] : Base  of  Upper- 
most Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and  Weka  Pass  Stream, 
Waipara  S.D.  Specimen  encrusting  a polyzoan.  Sent  by  B.  H.  Mason. 

diagnosis.  Zoarium  generally  discoidal  in  shape.  Peripheral  zooecia  often  with 
a sharp,  spine-like  or  urceolate,  upper  (proximal)  lip  to  the  peristome.  Proximal  lip 


289  290  291 
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O 0.5 mm.  O 0.25mm. 

Figs.  289-291.  Celleporina  lichenoporoides,  sp.  nov. 

Fig.  289.  Holotype,  D.  36882.  Details  of  zooecium  and  orifice.  Note  the  wide,  smooth  rim  round  the 
orifice. 

Fig.  290.  Paratype,  D.  36883.  Ovicell  and  orifice. 

Fig.  291.  Paratype,  D.  36883.  Marginal  zooecia  showing  the  strong,  urceolate  lip  of  the  proximal  peri- 
stome. The  lower  right-hand  zooecium  is  ovicelled. 

of  primary  orifice  with  rounded  sinus.  Ovicells  small,  globular,  recumbent.  Paired 
oral  avicularia  wanting. 

description.  Zoarium  small  (up  to  3 mm.  in  diameter),  encrusting,  forming  a 
low,  cumulate  cone  on  a flat  surface  or  entwined  round  cylindrical  objects. 

Zooecia  globular,  erect,  arranged  in  radial  rows,  unoriented,  separated  by  deep 
furrows.  Peripheral  zooecia  at  the  base  of  the  cone  generally  with  a long,  thin,  spine- 
like or  urceolate,  upper  (proximal)  lip  to  the  peristome.  Orifice  of  the  central  zooecia 
at  the  summit  of  the  convex  frontal  wall,  subcircular,  with  a broad,  rounded  triangular 
sinus  on  the  proximal  lip,  the  whole  surrounded  by  a wide,  flat  rim.  Orifice  of  peri- 
pheral zooecia  directed  distally  by  the  growth  of  the  peristome.  Frontal  wall  smooth, 
very  convex,  with  a few,  scattered,  marginal  pores. 

Avicularia  not  common,  small,  raised,  interzooecial,  with  spatulate  rostra. 

Ovicells  small,  globular,  recumbent,  the  ectooecium  confined  to  the  margins  and 
exposing  the  entooecium  as  a wide,  transverse,  semi-elliptical  area  bearing  a row  of 
1 Referring  to  the  resemblance  in  the  shape  of  the  zoarium  to  that  of  Lichenopora  spp. 
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small,  circular  pores  along  its  distal  margin.  Peristome  of  ovicelled  zooecia  cylindrical 
its  upper  (proximal)  lip  level  with  the  distal  end  of  the  ovicell. 

MEASUREMENTS 

(Including  sinus)  hr  = o-07  — 0-09  mm.  lr=o-o6  — 0-07  mm. 

remarks.  The  existence  of  two  distinct  forms  of  zooecia  in  this  species  is  not  an 
uncommon  feature  amongst  the  Celleporidae.  This  is  clearly  seen  in  the  species  from 
Tristan  da  Cunha  which  Busk  (1884,  p.  205)  doubtfully  identified  as  C.  costazii 
(Audouin)  var.  tubulosa  Hincks  var.  (1880a,  p.  412,  pi.  55,  fig.  13),  but  which  his 
text-fig.  59B  shows  is  quite  distinct  from  the  British  variety.  The  Weka  Pass  species 
is  closely  allied  to  Busk’s  material,  but  differs  in  having  no  paired  oral  avicularia,  a 
broader  orifice,  and  a much  shorter,  tubular  peristome  in  the  ovicelled  zooecia  which 
does  not  cover  the  ovicell,  and  in  its  peculiar  habit  of  growth  which  resembles  that  of 
some  species  of  Lichenopora.  On  the  distal  rim  of  the  orifice  of  several  zooecia  there 
is  a circular  impression,  which  may  have  been  an  avicularium  or  the  base  of  a large 
spine.  The  ovicells  seem  to  be  confined  in  most  cases  to  the  peripheral  zooecia  and 
show  clearly  the  punctate  entooecium  so  characteristic  of  Celleporina  (Figs.  289,  290). 
In  the  ovicelled  zooecia  the  primary  orifice  is  set  deeply  in  the  peristomie,  and  the 
secondary  orifice  is  an  inverted  semicircle  in  shape,  the  straight  distal  edge  being 
formed  by  the  edge  of  the  ovicell. 

In  some  cases  the  tubular  peristomes  of  the  peripheral  zooecia  appear  to  be 
elongated  laterally  into  a pair  of  horns  similar  to  those  of  “ Cellepora  ” bicornis  Busk 
sp.  (i88i«,  p.  354  ; 1881&,  pi.  27,  fig.  4),  a Recent  species  from  the  South  Indian  Ocean, 
but  without  the  avicularia  of  the  latter. 

One  specimen  (D.  36884)  completely  enwraps  an  internode  of  Cellaria  tenuirostris 
(Busk),  and  tubular  zooecia  are  mixed  irregularly  with  the  ventricose,  erect  type,  ovi- 
celled zooecia  appearing  spasmodically.  However,  at  the  growing  edge  of  the  colony 
the  zooecia  are  almost  entirely  tubular  and  urceolate. 

distribution.  Southland,  Waiauan  [Middle  Miocene]  : Weka  Pass. 

SPECIMENS 

D.  36882  (Fig.  289).  Holotype  (see  above). 

D.  36883  (Figs.  290,  291),  D.  36884  Paratypes.  Base  of  Uppermost  Mt  Brown  “E  ” Limestone, 
Junction  of  Weka  Creek  and  Weka  Pass  Stream,  Waipara  S.D.  2 encrusting  speci- 
mens. Sent  by  B.  H.  Mason. 

2.  Celleporina  granum  (Hincks) 

Fig.  292 

?i873  Cellepora  pumicosa  Linnaeus:  Ffutton,  p.  99  ( non  Linnaeus,  1767,  p.  1286). 

18816  Cellepora  granum  Hincks,  p.  127,  pi.  3,  figs.  8,  8a. 

1881  c Cellepora  granum  Hincks:  Hincks,  p.  267. 

18816  Cellepora  perlacea  (MS.)  Busk,  p.  362;  pi.  27,  fig.  10. 

1884  Celeepora  granum  Hincks:  Busk,  p.  205,  pi.  36,  fig.  10. 

18876  Cellepora  granum  Hincks:  Waters,  p.  198. 

18896  Cellepora  granum  Hincks:  Waters,  pp.  15,  19. 

18926  Cellepora  granum  Hincks:  Hincks,  p.  330. 

1895  Schismopora  granum  (Hincks)  MacGillivray,  p.  no,  pi.  14,  figs.  14,  14a. 

19046  Schismopora  granum  ( Hincks):  Maplestone,  p.  216. 

1909  Siniopelta  granum  (Hincks)  Levinsen,  p.  347. 
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neotype  (here  chosen).  99.5.1.1296.  Recent:  Curtis  Island,  Bass  Strait. 

Hincks  Collection. 

diagnosis.  Small,  spherical,  free,  or  encrusting  Celleporina  with  a marked  sinus 
in  the  proximal  lip  of  the  orifice.  Peristome  raised  proximally  into  a blunt  mucro. 
Interzooecial  avicularia  sometimes  present.  Ovicell  with  a semicircular  fenestra  in 
the  ectooecium. 

description.  Zoarium  small,  globular,  free  or  encrusting,  about  2 mm.  in 
diameter. 

Zooecia  erect,  barrel-shaped,  distinctly  separated  by  deep  furrows,  unoriented. 
Orifice  subcircular,  with  a marked,  shallow,  triangular  sinus  in  the  concave  proximal 
lip.  Peristome  raised,  especially  proximally,  sometimes  forming  a blunt  mucro. 
Frontal  wall  convex,  smooth,  rising  on  all  sides  to  the  orifice. 

Avicularia  not  seen. 

Ovicells  recumbent,  globular,  wider  than  long,  embraced  by  the  peristome,  the 
ectooecium  with  a semicircular  fenestra  exposing  the  finely  perforate  entooecium. 

measurements 

(Including  sinus)  hr =0-06-0-08  mm.  lr =0-06-0-07  mm- 

remarks.  A large  proportion  of  the  white,  spherical  bodies  in  the  deposit  from 
the  base  of  the  Kakanui  Limestone  at  MacDonald’s  Quarry,  Oamaru,  belong  to  this 

species,  and  they  agree  very  closely  with  Hincks’s 
specimens  from  Curtis  Island,  Bass  Strait.  The  tall 
“central  rostrum,’’  however,  is  rarely  seen,  probably 
because  of  erosion  and  fossilization,  and  the  sub-oral 
avicularium  is  not  present. 

The  small,  spherical  structures  in  the  Tarakohe 
Quarry  material  are  mostly  encrusted  and  eroded,  and 
they  are  referred  to  this  species  because  of  their  zoarial 
form  and  the  presence  of  barrel-shaped  zooecia. 

Busk  (1884,  p.  205)  reported  “a  few  interspersed 
retentive  avicularia,  with  a broad,  spatulate  and 
cucullate  mandible’’  in  his  material  from  East  Moncur 
Island,  Bass  Strait.  In  one  or  two  places  on  the  zoaria 
of  the  Oamaru  fossils  depressions  suggestive  of  such 
cells  were  seen,  but  their  nature  was  indeterminate. 

This  species  differs  from  C.  signata  Busk  sp.  (1881a,  p.  355),  which  has  a long, 
hollow,  spade-shaped,  pre-oral  rostrum  and  a larger,  less  recumbent  ovicell. 

“ Cellepora”  glomerata  MacGillivray  (see  p.  376)  has  an  imperforate  ovicell  and 
possesses  numerous,  spatulate  avicularia  as  well  as  a spine-like,  sub-oral  mucro. 

DISTRIBUTION 

Recent:  Bass  Strait;  New  South  Wales  (Waters);  PLyall  Bay,  Wellington,  New 
Zealand  (Hutton,  as  C.  pumicosa  Linnaeus). 

Fossil:  Balcombian  [Middle  Miocene]:  Muddy  Creek;  Bairnsdale,  Victoria 

(MacGillivray) ; Mitchell  River,  Victoria  (Maplestone) . Pareora,  Otaian  [Middle 


c~.  I II  ' ' 

O 0.25mm. 

Fig.  292.  Celleporina  granum 
(Hincks).  D.  36886.  Details 
of  ovicell  and  orifice.  Note 
the  small,  sub-oral  umbo  on 
the  peristome. 


CELLEPORINA— C.  GRANUM 


Oligocene]:  Tarakohe  Quarry. 
All  Day  Bay. 
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Landon,  Whaingaroan  [Lower  Oligocene]:  Oamaru; 


SPECIMENS 

D.  36888 

D.  36886 

D.  36867 
D.  36981 


“Bryozoan  Bed”  overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu  S.D. 

Numerous  specimens.  Sent  by  B.  H.  Mason. 

(Fig.  292).  Base  of  Kakanui  Limestone,  MacDonald’s  Quarry,  Trig.  T,  Oamaru  S.D. 

1 globular  specimen.  Sent  by  B.  H.  Mason. 

Locality,  etc.,  as  above.  Numerous  specimens. 

Base  of  Kakanui  Limestone,  Campbells  Beach,  All  Day  Bay,  Otepopo  S.D.  1 globular 
specimen.  Collected  by  J.  Marwick. 


3.  Celleporina  tiara  (MacGillivray) 

Fig.  293 

18876  Cellepora  tiara  MacGillivray,  p.  187,  pi.  148,  figs.  10,  10 a. 

1888  Schismopora  tiara  (MacGillivray)  MacGillivray,  p.  253,  pi.  168,  fig.  6. 

lectotype  (here  chosen).  National  Museum  of  Victoria,  Melbourne,  No.  64737. 
Recent:  Port  Phillip  Heads,  Victoria.  Slide  labelled  “ Cellepora  tiara.  P.  P.  H. 

J.  B.  W.  1883,”  i.e.,  collected  by  J.  Bracebridge  

Wilson.  Specimen  encrusting  Triphyllozoon  munitum 
(MacGillivray).  MacGillivray  Collection.  [The  present 
identification  is  based  on  a Recent  specimen  from 
Port  Phillip  Heads,  Victoria  (97.5.1.993,  Bracebridge 
Wilson  Coll.),  which  encrusts  Triphyllozoon.  This 
specimen  was  sent  to  the  Museum  by  P.  H.  Mac- 
Gillivray and  may  well  be  a portion  of  the  original 
type-material.] 

diagnosis.  Encrusting  Celleporina  with  a deep, 
slit-like  sinus  in  the  concave  proximal  lip  of  the 
primary  orifice.  A sub-oral  mucro  present,  bearing  a 
fairly  large  avicularium  with  a sub-triangular  rostrum. 

Ovicell  globular  with  a semicircular  or  triangular,  porous  fenestra. 

description.  Zoarium  encrusting. 

Zooecia  ventricose,  irregularly  oriented  and  indistinctly  separated,  with  moderately 
large  interspaces.  Primary  orifice  usually  depressed,  semicircular,  the  proximal  lip 
slightly  concave  with  a deep,  slit-like  median  sinus,  the  distal  end  of  which  is  flanked 
by  distinct,  rounded  shoulders.  Peristome  thickened  and  raised,  forming  a circular 
wall  round  the  orifice.  Frontal  wall  convex,  smooth,  with  a few  marginal  pores. 

Avicularia  sub-oral,  with  a sub-triangular  rostrum,  placed  on  the  distal  slopes  of  a 
prominent  mucro  overhanging  the  orifice  on  one  side  of  the  median  sinus.  Spatulate, 
interzooeciaL  avicularia  rare. 

Ovicells  globular,  recumbent,  with  a triangular,  porous,  frontal  fenestra  in  the 
ectooecium. 


O 0.2  5 mm. 

Fig.  293.  Celleporina  tiara  (Mac- 
Gillivray). D.  36890.  Details 
of  orifice  and  oblique,  sub-oral 
avicularium. 


MEASUREMENTS 

(Excluding  sinus)  hr 


=0-07-0-08  mm. 


lr  = 0-08-0-09  mm. 


374 


TERTIARY  CHEILOST OM ATA  OF  NEW  ZEALAND 


remarks.  In  the  Recent  material  from  Port  Phillip  Heads,  Victoria,  mentioned 
above,  the  chitinous  opercula  are  still  present  and  give  the  zooecia  a deceptive  appear- 
ance, for  they  completely  obscure  the  primary  orifices  with  their  slit-like  sinuses. 
MacGillivray’s  figure  (1887&,  pi.  148,  fig  100)  did  not  show  the  sinus,  for  he  noted 
(p.  187)  that  “ the  primary  mouth  is  obscured  by  the  peristome.”  The  sinus,  how- 
ever, is  clearly  the  main  distinguishing  feature  of  the  species  in  his  diagnosis. 

The  Weka  Pass  fossils  differ  from  the  Victorian  material  in  that  the  sub-oral 
mucro  is  not  carried  up  into  a long,  spinous  process  ; but  this  does  not  appear  to  be  a 
difference  of  much  importance,  for  the  avicularian  chamber  is  placed  asymmetrically, 
as  it  is  in  the  Victorian  material.  In  any  case  such  spinous  processes  would  probably 
be  removed  during  fossilization. 

DISTRIBUTION 

Recent:  Port  Phillip  Heads,  Victoria. 

Fossil:  Southland,  Waiauan  [Middle  Miocene]  : Weka  Pass. 

SPECIMEN 

D.  36890  (Fig.  293)  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek 
and  Weka  Pass  Stream,  Waipara  S.D.  1 encrusting  specimen.  Sent  by  B.  H. 
Mason. 

OTHER  MATERIAL 
1 specimen  in  N.Z.G.S.  Museum. 


4.  Celleporina  sp.  cf.  longirostris  (MacGilhvray) 


Cf. : 


Fig.  294 


1885a  Cellepora  longirostris  MacGillivray,  p.  113,  pi.  3,  figs.  1,  ia. 

?i895  Haswellia  longirostris  (MacGillivray)  Hall  in  MacGillivray,  p.  137,  pi.  14,  fig.  20. 


lectotype  of  Cellepora  longirostris  MacGillivray  (here  chosen).  National  Museum 
of  Victoria,  Melbourne,  No.  64773.  Recent:  Port  Phillip  Heads,  Victoria.  Slide 
labelled  “Haswellia?  longirostris  McG.  P.P.H.”  Vincularian  specimen.  Mac- 
Gillivray Collection.  [The  present  identification  is  based  on  Recent  material  from 
Port  Phillip  Heads,  Victoria  (e.g.  97.5.1.976-978,  Bracebridge  Wilson  Coll.).] 

diagnosis  (of  New  Zealand  fossil).  Vincularian,  annulated  Celleporina  with 
alternating,  longitudinal  rows  of  zooecia  and  elongate,  spatulate  avicularia.  Ovicell 
globular,  deeply  immersed  in  the  distal  zooecium. 

description.  Zoarium  free,  erect,  cylindrical,  vincularian. 

Zooecia  arranged  in  longitudinal  rows  (alternating  with  rows  of  avicularia)  grouped 
also  in  horizontal  rows  to  give  the  ramus  an  annular  appearance,  not  distinctly 
separated,  6-serial.  Orifice  semicircular,  the  proximal  lip  bearing  a rounded,  ex- 
panding median  sinus,  sometimes  occluded  distally  to  form  a rounded  pore.  Peri- 
stome developed  proximally  into  a salient  lip.  Frontal  wall  slightly  convex,  finely 
perforate,  rising  abruptly  to  the  proximal  lip  of  the  peristome. 

Avicularia  interzooecial,  large,  often  raised,  with  long,  spatulate  rostra  of  even 
width  directed  proximally,  placed  in  rows  between  the  rows  of  zooecia  and  at  the  level 
of  the  zooecial  orifices. 
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Ovicells  hyperstomial,  globular,  deeply  immersed  in  the  distal  zooecium. 

MEASUREMENTS 

(Including  sinus)  hr= 0-07-0-09  mm.  lr= 0-07-0-08  mm. 

Avicularia  L = 0-20-0-24  mm.  1 =0-06  mm. 

remarks.  Though  the  single  specimen  is  not  well-preserved,  such  of  its  characters 
as  are  exhibited  seem  so  outstanding  as  to  make  recognition  easy. 

It  resembles  C.  longirostris  (MacGillivray)  in  the  arrangement  of  the  zooecia  and 
avicularia,  but  the  small  fragment  of  the  ramus  preserved  is  markedly  more  slender 
than  those  of  the  Recent  specimens  from  Port  Phillip  Heads,  and  the  zooecia  are 
much  more  regularly  arranged.  There  is  also  no 
definite  evidence  of  an  oral  avicularium  at  the 
side  of  the  sinus,  though  this  is  not  a constant 
feature  in  the  Recent  specimens. 

The  ovicells  on  the  fossil  are  all  broken  so  that 
the  nature  of  their  frontal  walls  is  unknown.  The 
Recent  specimens  of  C.  longirostris  belong  quite 
clearly  to  Celleporina,  as  they  have  the  character- 
istic perforate  entooecium. 

There  is  a strong  similarity  between  the 
Tarakohe  Quarry  fossil  and  a number  of  specimens 
in  the  Canu  & Bassler  Collection  from  Muddy 
Creek,  Victoria  (D.  34262),  and  Balcombe  Bay, 

Victoria  (D.  35453).  These  again,  like  C.  longiros- 
tris, have  very  robust  rami  and  the  zooecia  are 
irregularly  arranged.  The  orifice  is  longer  than 
wide  and  the  proximal  sinus  is  widely  open. 

These  specimens  probably  belong  to  C.  yarraensis 
Waters  sp.  (1882a,  p.  275)  ( non  Waters,  1881, 
p.  343).  The  lectotype  (here  chosen)  of  Cellepora  yarraensis  Waters  (1881),  from 
Curdies  Creek,  S.W.  Victoria  (D.  36504,  Jelly  Coll.),  has  rare,  interzooecial  avicularia, 
a semicircular  orifice,  and  a distal  hood  inside  which  is  a single  spine-base.  It  is 
probably  not  a “ Cellepora,,  at  all. 

It  is  difficult  to  believe  that  MacGillivray  transferred  C.  longirostris  to  Haswellia 
Busk  (= Spiroporina  Stoliczka),  as  stated  by  Hall  (Appendix  to  MacGillivray,  1895, 
p.  137).  The  figure  (pi.  14,  fig.  20)  very  clearly  shows  that  the  specimen  is  not  a 
Spiroporina,  and  the  punctate  ovicell  tends  to  confirm  its  identification  as  a Celle- 
porina, though  it  may  not  be  C.  longirostris. 

DISTRIBUTION 

Recent:  (C.  longirostris)  Port  Phillip  Heads,  Victoria. 

Fossil:  (C.  longirostris)  Balcombian  [Middle  Miocene]:  Balcombe  Bay;  Muddy 
Creek,  Victoria  (MacGillivray).  (C.  sp.  cf.  longirostris)  Pareora,  Otaian  [Middle 
Oligocene] : Tarakohe  Quarry. 

SPECIMEN 

D.  36885  (Fig.  294) . “ Bryozoan  Bed  ” overlying  Takaka  Limestone,  Tarakohe  Quarry,  Waitapu 

S.D.  1 vincularian  specimen.  Sent  by  B.  H.  Mason. 


Fig.  294.  Celleporina  sp.  cf.  longirostris 
(MacGillivray).  D.  36885.  Portion 
of  ramus  showing  arrangement  of 
zooecia  and  spatulate  avicularia.  A 
broken  ovicell  cavity  is  seen  at  the 
upper  right-hand  corner  of  the  zoarium. 
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Genus  “CELLEPORA”  sensu  lato 

This  term  is  used  to  include  those  species  of  Celleporidae  of  doubtful  affinities  (see 
Harmer,  1933,  p.  618). 

1.  “ Cellepora”  glomerata?  MacGillivray 

Cf. : 

18876  Cellepora  glomerata  MacGillivray,1  p.  186,  pi.  148,  figs.  8,  8a,  8b. 

1888  Schismopora  glomerata  (MacGillivray)  MacGillivray,  p.  253,  pi.  168,  fig.  1. 

lectotype  of  Cellepora  glomerata  MacGillivray  (here  chosen).  National  Museum 
of  Victoria,  Melbourne,  No.  64730.  Recent:  no  locality,  but  probably  Port  Phillip 
Heads,  Victoria.  Slide  labelled  “Cellepora  glomerata A small,  nodular  colony 
encrusting  a strand  of  weed,  and  itself  badly  encrusted  with  an  efflorescence.  Mac- 
Gillivray Collection.  [The  present  identification  is  based  on  Recent  material  from 
Port  Phillip  Heads,  Victoria  (97.5.1.974,  Bracebridge  Wilson  Coll.).] 

description.  Zoarium  globular,  up  to  6 mm.  in  diameter,  generally  attached  at 
one  point,  or  resting  on  a flattened  base. 

Zooecia  ventricose,  erect,  unoriented,  closely  packed,  cumulate,  distinctly 
separated  by  deep  furrows.  Orifice  semicircular,  the  straight  proximal  lip  with  a 
shallow,  semicircular  median  sinus.  Peristome  often  much  raised  and  occasionally 
bearing  proximally  a thick,  blunt,  distally-directed  mucro.  Frontal  wall  convex, 
perforate. 

Avicularia:  (a)  small,  with  rounded  or  sub-triangular  rostrum,  placed  on  the 
distal  slope  of  the  sub-oral  mucro ; ( b ) interzooecial,  scattered  infrequently  through- 
out the  zoarium,  raised,  with  a broad,  spatulate  rostrum. 

Ovicells  not  seen. 

MEASUREMENTS 

(Including  sinus)  hr  = 0-08-0-09  mm-  lr  = 0*09-0-10  mm. 

remarks.  These  spherical  masses  in  the  Weka  Pass  deposit  are  very  eroded  and 
worn,  and  in  the  absence  of  ovicells  are  not  distinguishable  from  a number  of  Recent 
Celleporidae.  In  the  features  observed  they  most  closely  resemble  “CP  glomerata 
from  Victorian  waters. 

DISTRIBUTION 

Recent:  (“C.”  glomerata ) Port  Phillip  Heads,  Victoria. 

Fossil:  (“CP  glomerata?)  Southland,  Waiauan  [Middle  Miocene]:  Weka  Pass. 

SPECIMENS 

D.  36891,  D.  36892  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek  and 
Weka  Pass  Stream,  Waipara  S.D.  2 globular  colonies  attached  to  small  shell 
fragments.  Sent  by  B.  H.  Mason. 


1 This  may  be  preoccupied  by  Reptocelleporaria  glomerata  Gabb  & Horn,  1862,  p.  134,  pi.  19,  fig.  15. 


“CELLEPORA” 


“C.”  SP.  i 
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2.  “ Cellepora ” sp.  i 

Fig.  295 

description.  Zoarium  flattened-conical,  encrusting  small  particles  of  rock. 

Zooecia  large,  erect,  barrel-shaped,  cumulate,  free  and  separated  by  deep  furrows, 
roughly  arranged  in  circular  rows,  unoriented.  Orifice  subcircular,  with  a broad, 
shallow,  rounded  median  sinus  on  the  proximal  lip.  Peristome  thickened  and  raised, 
forming  a wide  rim  round  the  orifice.  Frontal  wall  smooth,  convex,  imperforate. 


1 1 1 ! 1 1 

O 0.2  5 mm. 

Fig.  295.  " Cellepora ” sp.  1.  D.  36889.  Details  of  orifice  with  a small,  rounded,  sub-oral  opening 

probably  representing  an  avicularium. 


Avicularia:  (a)  rounded,  immersed  in  the  proximal  peristome,  its  aperture  facing 
upwards;  (6)  small,  erect,  columnar,  with  rounded  rostra,  scattered  throughout  the 
zoarium;  (c)  rare,  interzooecial,  with  large,  spatulate  rostra. 

Ovicells  not  seen. 

Basal  surface  of  zoarium  with  large,  subcircular  pores. 

MEASUREMENTS 

(Including  sinus)  hr =0*12-0-13  mm.  lr =0*09-0*11  mm. 

remarks.  Three  rather  worn  fragments  of  a “Cellepora”  from  Weka  Pass  indi- 
cate that  the  complete  zoaria  were  lunulitiform  and  up  to  7 or  8 mm.  in  diameter. 
One  (D.  36889)  shows  from  the  basal  aspect  that  it  has  grown  round  a large  grain  of 
sandy  limestone.  In  cross-section  the  zooecia  are  seen  to  be  cumulate  in  layers 
upon  one  another,  the  zooecia  of  the  uppermost  layer  being  free,  rather  tube-like,  and 
arranged  in  a number  of  concentric  rows,  each  zooecium  directed  obliquely  outwards. 
The  specimens  are  too  worn  to  be  specifically  determined. 

distribution.  Southland,  Waiauan  [Middle  Miocene] : Weka  Pass. 

SPECIMEN 

D.  36889  (Fig.  295).  Base  of  Uppermost  Mt  Brown  “E”  Limestone,  Junction  of  Weka  Creek 
and  Weka  Pass  Stream,  Waipara  S.D.  1 specimen.  Sent  by  B.  H.  Mason. 

OTHER  MATERIAL 

2 specimens  in  the  N.Z.G.S.  Museum. 
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3.  “ Cellepora ” sp.  2 

Fig.  296 

The  “Bryozoan  Bed”  at  Tarakohe  Quarry  is  marked  by  large,  mushroom-shaped 
“ Celleporae,”  of  which  there  is  one  specimen  in  the  sample  received.  It  measures 
35  mm.  in  diameter  and  20  mm.  in  height,  and  the  surface  is  raised  into  numerous, 
small,  rounded  mamillae.  There  is  very  little  detail  to  be  seen  in  the  zooecia,  which 


O 0.5mm. 

Fig.  296.  “Cellepora”  sp.  2.  D.  36992.  Details  of  orifice. 

are  rather  barrel-shaped  and  appear  to  have  a large,  rounded  avicularium  in  the 
proximal  end  of  the  rounded  orifice  (hr=o-i6-o-i7  mm. ; lr  = o-i5-o-i7  mm.).  Except 
for  the  larger  size  of  the  zooecia  and  the  absence  of  the  sub-oral  spine,  this  specimen 
could  belong  to  Holoporella  hastigera  (Busk)  (see  p.  367),  but  better  material  is  needed 
to  identify  the  species  with  any  certainty. 

SPECIMEN 

D.  36992  (Fig.  296).  Pareora,  Otaian  [Middle  Oligocene]:  “Bryozoan  Bed”  overlying  Takaka 
Limestone,  Tarakohe  Quarry,  Waitapu  S.D.  1 specimen.  Sent  by  B.  H.  Mason. 


APPENDIX  A 


REVISION  OF  A.  W.  WATERS’S  IDENTIFICATIONS  OF  NEW  ZEALAND 

TERTIARY  POLYZOA 

This  revision  is  based  on  an  examination  of  the  specimens  in  the  Geological  Department  and  in 
the  Manchester  Museum.  Only  those  specimens  which  were  probably  available  at  the  time  when 
Waters  prepared  his  paper  are  considered,  and  the  species  are  listed  in  the  same  order  and  with 
the  same  numbers  as  given  by  Waters  (1887a).  An  asterisk  (*)  before  a specific  name  indicates 
that  there  is  no  material  of  that  species  in  any  of  the  collections  examined,  nor  is  there  any  record 
under  that  name  in  Waters’s  manuscript  catalogue  at  the  Manchester  Museum.  Page  references 
in  the  list  are  to  the  present  work.  Remarks  on  certain  of  the  species  are  given  at  the  end  of  the 
list,  and  include  notes  on  species  found  in  the  Jelly  Collection  at  the  Manchester  Museum  after 
the  main  chapter  on  Systematics  had  been  compiled. 


WATERS’S  IDENTIFICATIONS 

1.  Cellaria  malvinensis , Busk 

2.  Membranipora  monostachys,  Busk 

3.  Membranipora  lineata,  Linnaeus 

4.  Membranipora  Lacroixii,  Audouin,  var.  grandis 

5.  Membranipora  Dumerilii,  Audouin 

6.  Membranipora  nobilis,  Reuss 

7.  Membranipora  solidula,  Alder  & Hincks 

8.  Membranipora  annulus,  Manzoni 

9.  Membranipora  cervicornis,  Busk  (non  Haswell) 

10.  Membranipora  spinosa,  Quoy  & Gaimard 

11.  Membranipora  Flemingii,  Busk 

12.  Membranipora  trifolium,  S.  Wood 

13.  Membranipora  occultata,  sp.  nov. 

14.  Monoporella  capensis,  Busk 

15.  Monoporella  capensis,  Busk,  var.  dentata,  nov. 

16.  Monoporella  crassatina,  Waters 

1 7.  Monoporella  disjunda,  Manzoni 

18.  Monoporella  waipukurensis,  sp.  nov. 

19.  Steganoporella  neozelanica,  Busk 

20.  Micropora  lepida,  Hincks 

21.  Micropora  variperforata,  sp.  nov. 

22.  Membraniporella  nitida,  Johnston,  var. 

23.  Cribrilina  monoceros,  Busk  ( non  Reuss) 

24.  Cribrilina  figularis,  Johnston 

25.  Cribrilina  radiata,  Moll,  var.  Endlicheri,  Reuss 

26.  Microporella  ciliata,  Pallas 


PRESENT  IDENTIFICATIONS 

Cellaria  immersa  (Tenison-Woods),  p.  156 

{V aldemunitella  valdemunita  (Hincks),  p.  63.  Also 
present  Eledra  ongleyi,  sp.  nov.,  p.  47,  and 
Ellisina  incrustans  (Waters),  p.  69 
Crassimarginatella  corbula  (Hincks),  p.  55 
Odontionella  cy clops  (Busk),  p.  80 
Ellisina  incrustans  (Waters),  p.  69 
f Crassimarginatella  sileni,  sp.  nov.,  p.  58.  Also 
\ present  Eledra  ongleyi,  sp.  nov.,  p.  47 
Crassimarginatella  papidif era  (MacGillivray),  p.  56; 
+ Crassimarginatella  sp. 

f Chaperia  rubida  (Hincks),  p.  103;  +C.  multifida 
\ (Busk),  p.  108;  +?C.  colensoi,  sp.  nov.,  p.  112 
Chaperia  cervicornis  (Busk),  p.  113 
Chaperia  acanthina  (Lamouroux),  p.  95 
Amphiblestrum  trifolium  (Wood),  p.  85 
Amphiblestrum  trifolium  (Wood),  p.  85 
Odontionella  cy  clops  (Busk)  var.  tessellata  (Hutton), 
P-  83 

Patsy ella  flemingi,  sp.  nov.,  p.  119 
Patsyella  dentata  (Waters),  p.  115 
Macropor a grandis  (Hutton),  p.  135 
Chaperia  acanthina  (Lamouroux),  p.  95 
Hippoporina?  waipukurensis  (Waters),  p.  272 
Steganoporella  neozelanica  (Busk)  var.  magnifica 
Harmer,  p.  123 

Opaeophora  lepida  (Hincks),  p.  129 
Micropora  coriacea  (Johnston),  p.  126 
Figularia  spinea,  sp.  nov.,  p.  181 
Arachnopusia  unicornis  (Hutton),  p.  175 
Figularia  carinata  (Waters),  p.  185 
Calloporina  napierensis,  sp.  nov.,  p.  265 
Microporella  ciliata  (Pallas),  p.  250 
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WATERS’S  IDENTIFICATIONS 

27.  Microporella  Malusii,  Audouin 

28.  *Microporella  (?)  macropora,  Stoliczka 

29.  Microporella  decorata,  Reuss,  var.  angustipora, 

Hincks 

30.  Microporella  magnirostris,  MacGillivray 

31.  *Mucronella  mucronata,  Smitt 

32.  Mucronella  nitida,  Verrill 

33.  Mucronella  praestans,  Hincks 

34.  Mucronella  Peachii,  Johnston 

35.  Mucronella  Peachii,  var.  octodentata,  Hincks 

36.  Mucronella  ? alvareziana,  d’Orbigny 

37.  Mucronella  tricuspis,  Hincks 

38.  Mucronella  tricuspis,  Hincks,  var.  waipuku- 

rensis,  nov. 

39.  * Mucronella  porosa,  Hincks,  var.  minima,  nov. 

40.  Mucronella  (?)  Liversidgei,  Tenison-Woods 

41.  Mucronella  firmata,  sp.  nov. 

42.  * Smittia  reticulata,  Macgillivray 

43.  Smittia  Landsborovii,  Johnston 

44.  Smittia  biincisa,  Waters,  var.  bicuspis,  Hincks 

45.  Smittia  Napierii,  Waters 

46.  Porina  grandipora,  sp.  nov. 

47.  Lepralia  Poissonii,  Audouin 


48.  Lepralia  rectilineata,  Hincks 

49.  Lepralia  imbellis,  Busk 

50.  Lepralia  pertusa,  Esper 

51.  Lepralia  rostrigera,  Smitt 

52.  Lepralia  longipora,  MacGillivray 

53.  Lepralia  semiluna,  Reuss.,  var.  simplex,  nov. 

54.  Lepralia  foraminigera,  Hincks 

55.  Lepralia  bistata,  sp  nov. 

56.  Porella  marsupium,  MacGillivray 

57.  Porella  marsupium,  MacGillivray,  var.  porifera, 

Hincks 

58.  Porella  concinna,  Busk 

59.  Hippothoa  flagellum,  Manzoni 

60.  Schizoporella  circinata,  MacGillivray 

61.  Schizoporella  auriculata,  Hassall 

62.  Schizoporella  Ridley i,  MacGillivray 

63.  Schizoporella  marsupifera,  Busk 

64.  * Schizoporella  biaperta,  Michelin 

65.  * Schizoporella  cribrilifera,  Hincks 

66.  Schizoporella  clavula,  Manzoni 

67.  Schizoporella  conservata,  Waters 

68.  Schizoporella  obliqua,  (?)  MacGillivray 


PRESENT  IDENTIFICATIONS 
F enestrulina  malusii  (Audouin),  p.  260 
? Anarthropora  biarmata  (Waters),  p.  357 
Calloporina  diadema  (MacGillivray)  var.  angusti- 
pora (Hincks),  p.  263 

Tubiporella  magnirostris  (MacGillivray),  p.  201 
? — see  below 

Smittina  trispinosa  (Johnston)  var.  aotea,  var. 
nov.,  p.  331 

Escharoides  angela  (Hutton),  p.  298 
? — see  below 

Eschar ella  spinosissima  (Hincks),  p.  337 

Exochella  jelly ae,  sp.  nov.,  p.  291 

Probably  Exochella  tricuspis  (Hincks),  p.  289. 

Also  present  E.  conjuncta,  sp.  nov.,  p.  294 
? — see  below 

? — Waters’s  figure  suggests  a species  related  to 
Mucropetraliella  ellerii  (MacGillivray)  var.  porosa 
Hincks  var.  (1881  b,  p.  124,  pi.  1,  fig.  5) 
Arachnopusia  sp. — see  below 
Petraliella  firmata  (Waters),  p.  308 
? — see  below 

Smittinella  zealandiae,  sp.  nov.,  p.  335 
Umbonula  bicuspis  (Hincks),  p.  305 
Exochella  conjuncta,  sp.  nov.,  p.  294 
Spiroporina  grandipora  (Waters),  p.  215 
f Crepidacantha  crinispina  (Levinsen),  p.  359;  +C. 
J crinispina  (Levinsen)  var.  parvipora  (Canu  & 
] Bassler),  p.  361  ; +C.  zelanica  Canu  & Bassler, 

L P-  362 

Hippomenella  vellicata  (Hutton),  p.  278;  -pH. 

bituber osa,  sp.  nov.,  p.  282 
Hippoporina  sp.  aff.  lancifera  (Hincks) — see  below 
? Hippoporina  pertusa  (Esper),  p.  267,  and/or  H. 
cincta  (Hincks) 

Gigantopora  biturrita  (Hincks) — see  below 
Cyclicopora  longipora  (MacGillivray) — see  below 
Schizomavella  cinctipora  (Hincks),  p.  236 
Eurystomella  foraminigera  (Hincks),  p.  286 
“ Lepralia  ” bistata  Waters,  p.  285 
Porella  marsupium  (MacGilhvray),  p.  312 
Porella  marsupium  (MacGillivray)  var.  porifera 
(Hincks),  p.  314 
? — see  below 

Hippothoa  distans  MacGilhvray,  p.  203 
Arthropoma  circinata  (MacGilhvray),  p.  233 
?— see  below 
? — see  below 

f?“ Schizoporella”  ridleyi  (MacGilhvray) — see  be- 
j low.  Also  present  Escharella  spinosissima 
(Hincks)  and  Porella  marsupium  (MacGilhvray) 
Identification  very  probably  incorrect 
Probably  " Schizoporella ” cribrillifera  Hincks — see 
below 

“Schizoporella”  butleri,  p.  246 
Chiastosella  watersi  Stach,  p.  225 
“Schizoporella”  spectabilis  Hincks,  p.  247 
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WATERS’S  IDENTIFICATIONS 

69.  Schizoporella  cindipora,  Hincks,  var.  personata, 

nov. 

70.  Schizoporella  taberosa,  Reuss,  var.  angustata, 

nov. 

71.  Schizoporella  hyalina,  Linnaeus 

72.  Cellepora  albirostris,  Smitt 

73.  Cellepora  tridenticulata,  Busk 

74.  *Cellepora  coronopns,  S.  Wood 

75.  *Cellepora  costata,  MacGillivray 

76.  *Cellepora  decepta,  sp.  nov. 

77.  Rhynchopora  longirostris,  Hincks 

78.  Lunulites  petaloides,  d’Orbigny 


PRESENT  IDENTIFICATIONS 

{? — see  p.  237.  Also  present  Schizomavella  cincti- 
pora  (Hincks),  p.  236 
? — see  below 

Hippothoa  hyalina  (Linnaeus),  p.  204;  +H. 

hyalina  (Linnaeus)  var.  tuber culata  (Hincks), 
(_  p.  206 

Holoporella  hastigera  (Busk),  p.  367 
Holoporella  tridenticulata  (Busk),  p.  365 
Identification  very  probably  incorrect 
Probably  Celleporina  costata  MacGillivray  sp. 
(1869,  p.  136) 

? — the  description  and  figure  suggest  a form  of 
Holoporella  hastigera  (Busk) 

? Rhynchozoon  longirostre  (Hincks) — see  below 
Selenaria  squamosa  Tenison-Woods,  p.  145 


“31.  Mucronella  mucronata,  Smitt.” 

An  examination  of  Waters’s  specimens  so  labelled  from  Curdies  Creek,  S.W.  Victoria  (D.  35991, 
Hincks  Coll.),  and  Muddy  Creek,  Victoria  (D.  32876,  Bracebridge  Wilson  Coll.),  shows  that  they 
are  Arachnopusia  liversidgei  Tenison-Woods  sp.  (1877,  p.  149,  figs.  11-13).  This  bears  little 
resemblance  to  Escharipora  (?)  mucronata  Smitt  (1873,  p.  24,  pi.  5,  figs.  113-115),  and  throws 
doubt  on  his  identification  of  the  New  Zealand  specimens. 


”34.  Mucronella  Peackii,  Johnst.” 

There  are  two  slides  from  Napier  labelled  thus — one  (D.  32486,  Hincks  Collection)  is  without 
a specimen,  the  other,  in  the  Jelly  Collection  at  the  Manchester  Museum,  is  very  badly  worn  and 
covered  with  a calcareous  efflorescence.  I doubt  the  correctness  of  Waters’s  identification  in 
view  of  his  statement  that  it  is  difficult  to  distinguish  between  this  form  and  the  one  which  follows 
in  his  list,  namely,  “Mucronella  Peachii,  var.  octodentata,  Hincks”  = Eschar ella  spinosissima 
Hincks  sp.  (see  p.  337). 

“38.  Mucronella  tricuspis,  Hincks,  var.  waipukurensis,  nov.” 

A specimen  from  Waipukurau  in  the  Jelly  Collection  at  the  Manchester  Museum  bears  this 
inscription  along  with  a number  of  others  (chiefly  Microporella  ciliata ) . It  is  possible  to  identify 
the  colony  which  Waters  had  under  consideration,  and  this  appears  to  be  a schizoporellid  with  a 
small,  round  perforation  on  each  side  of  the  sinus.  I do  not  think  it  is  related  to  Exochella  tricuspis 
Hincks  sp.  (p.  289)  as  the  frontal  wall  is  not  areolated  and  there  are  no  paired  avicularia. 

“40.  Mucronella  (?)  Liversidgei,  T.-Woods.” 

The  only  slide  so  labelled  contains  a specimen  from  near  Waipukurau.  It  is  a bilamellar 
fragment  of  an  Arachnopusia  apparently  devoid  of  avicularia  and  possessing  a large,  rounded, 
sub-oral  umbo.  On  each  side  of  this  there  is  a large,  oval  pore  and  another  at  its  proximal 
extremity.  The  basal  shelf  of  the  orifice  is  very  clearly  seen.  This  species  somewhat  resembles 
the  umbonate  form  of  A.  unicornis  (Hutton)  from  Weka  Pass  (p.  177),  but  the  complete  absence 
of  avicularia  from  the  specimen  and  the  lack  of  any  evidence  to  show  that  the  original  frontal  pores 
were  occluded  by  calcification  indicate  that  this  may  be  a distinct  species  of  Arachnopusia.  It  is 
clearly  not  A.  liversidgei  Tenison-Woods  sp.  (1877,  p.  149,  figs.  11-13),  which  has  large  frontal 
pores,  with  denticles,  perforating  the  flattened  or  depressed  frontal  wall. 

MATERIAL 

Near  Waipukurau  Gorge.  1 bilamellar  specimen.  Labelled  “Mucronella  Liversidgei,  Woods”  by  Waters. 
Jelly  Collection,  Manchester  Museum. 
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“ 42.  Smittia  reticulata,  MacG.” 

No  true  Smittina  reticulata  Macgillivray  sp.  (1842,  p.  467)  has  so  far  been  recorded  from  New 
Zealand,  Busk’s  Lepralia  reticulata  (1854,  p.  66)  probably  being  Smittina  acaroensis  Levinsen 
(1909,  p.  342,  pi.  18,  figs.  12 a-b) — see  pp.  320,  329. 

“ 49.  Lepralia  imbellis,  Busk.” 

Fossil  specimens  so  labelled  are,  with  one  exception,  in  the  Jelly  Collection  at  the  Manchester 
Museum,  but  they  are  so  much  obscured  by  erosion  and  deposit  that  it  is  difficult  to  decide  on 
their  affinities.  This  difficulty  has  been  overcome  by  the  discovery,  in  the  Jelly  Collection  at  the 
Manchester  Museum,  of  a Recent  specimen  from  Wanganui,  with  which  the  fossils  are  undoubtedly 
conspecific.  This  is  an  encrusting  colony  of  deep  purple  colour  which  corresponds  closely  with 
the  neotype 1 ( here  chosen)  of  Hippoporina  lancifera  Hincks  sp.  (1891a,  p.  296,  pi.  7,  figs.  6,  6 a,  6b), 
a Recent  species  from  Port  Elizabeth,  South  Africa. 

There  are,  however,  one  or  two  important  differences  between  the  Wanganui  and  Port  Eliza- 
beth specimens.  In  the  former  the  proximal  lip  of  the  orifice  is  rather  more  concave  than  that 
of  H.  lancifera,  though  Hincks  was  not  correct  in  figuring  the  proximal  lip  of  the  orifice  of  his 
species  as  straight.  The  median  oral  avicularium  in  both  specimens  is  often  flanked  by  one  or  a 
pair  of  similar  avicularia,  and,  in  sheltered  parts  of  the  colony  from  Wanganui,  the  avicularia 
are  often  greatly  enlarged  and  apparently  vicarious.  In  some  cases,  too,  the  sub-oral  umbo  is 
greatly  enlarged  into  an  upwardly-directed  spine  ornamented  with  ridges  radiating  outwards 
towards  the  periphery  of  the  zooecium.  The  ovicell  on  the  Wanganui  specimen  is  a large,  hyper- 
stomial,  thin-walled  chamber,  which  in  mature  specimens  appears  to  have  a large,  median,  frontal 
opening.  As  far  as  can  be  judged  from  Hincks’s  figure  of  H.  lancifera,  since  there  are  no  ovicells 
present  on  the  neotype,  the  ovicell  of  that  species  is  completely  closed  in  front. 

In  view  of  these  slight  differences,  I prefer  at  present  to  refer  to  the  New  Zealand  specimens 
(Recent  and  fossil)  as  having  affinities  with  the  South  African  species.  They  are  certainly  not 
related  to  Hemeschara  imbellis  Busk  (1859,  p.  78,  pi.  4,  figs.  6a,  6 b\  pi.  10,  figs,  ya-c),  which  has 
a convex  proximal  lip  to  the  orifice  and  has  no  sub-oral  avicularium  (see  also  Hincks,  1893&, 
p.  146). 

SPECIMEN 

D.  32499.  Near  Napier.  1 encrusting  specimen.  Slide  labelled  “ Lepralia  imbellis  Bk.”  by  Jelly. 
Hincks  Collection. 

OTHER  MATERIAL 

Petane  Marls.  1 encrusting  specimen.  Slide  labelled  ‘‘This  must  be  L.  imbellis  0-14  mm.”  by  Waters. 
Jelly  Collection,  Manchester  Museum. 

Near  Napier.  1 encrusting  specimen.  Slide  labelled  “Lepralia  rectilineata  H.  & Mucronella  nitida,  Sm.” 
by  Waters.  Jelly  Collection,  Manchester  Museum. 

Near  Waipukurau  Gorge.  1 encrusting  specimen.  Slide  labelled  “Lepralia  imbellis  B.”  by  Jelly.  Jelly 
Collection,  Manchester  Museum. 

”51.  Lepralia  rostrigera,  Sm.” 

The  only  specimen  so  labelled  is  in  the  Jelly  Collection  at  the  Manchester  Museum,  and  the 
colony  referred  to  is  clearly  Gigantopora  biturrita  Hincks  sp.  (1884c,  p.  280,  pi.  9,  figs.  8,  8a)  and 
not  Hippaliosina  rostrigera  Smitt  sp.  (1873,  p.  5 7,  pi.  10,  figs.  203-205).  The  zooecia  of  the  fossil 
differ  from  those  of  the  lectotype  ( here  chosen)  of  Gigantopora  biturrita  from  Port  Phillip  Heads, 
Victoria  (99. 5.1. 1005,  Hincks  Coll.),  only  in  having  less  columnar  avicularia  and  a more  prominent 

1 This  is  the  only  known  specimen  of  this  species  and  is  in  the  Jelly  Collection  at  the  Manchester 
Museum.  The  slide  contains  two  colonies  encrusting  Flustra  and  is  labelled  by  Jelly,  “ Lepralia?  n.  sp. 
lancifera.  Port  Elizabeth,”  but  there  is  nothing  to  prove  that  it  was  examined  by  Hincks  when  he 
prepared  his  paper. 
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peristome,  both  of  which  features  are  probably  produced  by  calcification  in  old  age.  Livingstone 
(1929,  p.  92)  regarded  Waters’s  material  as  Hippopodina  janua  Livingstone  (1929,  p.  92,  pi.  1, 
fig.  14),  but  this  is  incorrect  for  the  latter  possesses  very  minute  avicularia. 

MATERIAL 

Napier.  1 encrusting  specimen.  Slide  labelled  “ Membranipora  Lacroixii,  Aud.  Lepralia  rostrigera”  by 
Waters.  Jelly  Collection,  Manchester  Museum. 

“52.  Lepralia  longipora,  MacGillivray.” 

A specimen  from  Waipukurau  in  the  Jelly  Collection  at  the  Manchester  Museum  appears  to 
be  correctly  identified  with  Cyclicopora  longipora  MacGillivray  sp.  (188312,  p.  135,  pi.  3,  fig.  18) 
and  compares  well  with  specimens  of  the  latter  from  Port  Phillip  Heads,  Victoria  (e.g.  97.5.1.854- 
856,  Bracebridge  Wilson  Coll.) . The  proximal  part  of  the  peristome  tends  to  be  strongly  thickened 
in  the  fossils,  but  this  is  probably  due  to  calcification  in  old  age. 

MATERIAL 

Waipukurau.  2 encrusting  fragments.  Slide  labelled  "Lepralia  longipora,  MacG.”  by  Waters.  Jelly 
Collection,  Manchester  Museum. 

“58.  Porella  concinna,  Busk.” 

In  the  Jelly  Collection  at  the  Manchester  Museum  there  is  a specimen  from  Tommy  Gully, 
Petane,  labelled  on  the  back,  in  pencil,  “Porella  concinna”  by  Waters.  While  this  specimen  may 
be  considered  a Porella,  it  differs  from  the  British  P.  concinna  Busk  sp.  (1854,  P-  67,  pi.  99,  figs.  1-6) 
in  having  a very  deep  and  rather  narrow  sinus  in  the  secondary  orifice,  and  in  possessing  a 
prominent,  sub-oral  umbo  surmounted  by  a small,  rounded  avicularium.  It  also  differs  in  the  same 
characters  from  the  Bass  Strait  species  which  Hincks  (1881c,  p.  264)  recorded  as  “Porella  con- 
cinna,” but  which  is  more  probably  a Smittina  (cf.  99.5.1.944,  Hincks  Collection).  I have  not 
yet  been  able  to  identify  the  fossil  specimen. 

MATERIAL 

Tommy  Gully,  Petane.  1 encrusting  specimen.  Slide  labelled  on  back,  in  pencil,  "Porella  concinna"  by 
Waters.  Jelly  Collection,  Manchester  Museum. 

"61.  Schizoporella  auriculata,  Hass.” 

All  the  specimens  so  labelled  are  very  worn  and,  though  the  species  may  be  a Schizomavella, 
I am  very  doubtful  of  the  specific  identification.  Another  slide  from  Napier  (D.  36000),  labelled 
“ S.  auriculata?” , is  Microporella  speculum,  sp.  nov.  (see  p.  256). 

SPECIMEN 

D.  32533.  Tommy  Gully,  Petane.  Labelled  "Schizoporella  auriculata  Hass.”  by  Jelly.  Hincks  Collection. 
OTHER  MATERIAL 

Tommy  Gully,  Petane.  Labelled  “Schizoporella  auriculata  Hassall”  by  Waters.  Waters  Collection, 
Manchester  Museum. 

Napier.  Labelled  "Schizoporella  auriculata  Hass.”  by  Waters.  Waters  Collection,  Manchester  Museum, 
“62.  Schizoporella  Ridleyi,  MacG.” 

The  only  specimen  labelled  thus  comes  from  Waipukurau  Gorge  and  is  in  the  Jelly  Collection 
at  the  Manchester  Museum.  It  does  not  belong  to  MacGillivray’s  species  (1883&,  p.  191,  pi.  1, 
fig.  1),  but  I have  not,  so  far,  been  able  to  identify  it. 

‘‘63.  Schizoporella  mar supif era,  Busk.” 

A slide  so  labelled  in  the  Waters  Collection  at  the  Manchester  Museum  also  bears  another 
label,  “ Mucronella  Peachii  var.  octodentata  Hincks,”  which  refers  to  a colony  of  Escharella  spino- 
sissima  Hincks  sp.  (see  p.  337),  but  there  is  no  trace  of  Busk’s  species.  A colony  of  Porella 
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marsupium  (MacGillivray)  is  also  present.  It  is  possible,  however,  that  the  specimen  to  which 
Waters  referred  in  his  paper  was  “Schizoporella”  ridleyi  MacGillivray  (18836,  p.  191,  pi.  1,  fig.  1), 
for  the  New  Zealand  specimen  (88.12.9.667)  of  “S.  marsupifera”  which  Busk  identified  (1884, 
p.  166)  is  identical  with  MacGillivray’s  species  from  Australia. 

“65.  Schizoporella  cribrilifera,  Hincks.” 

There  is  no  fossil  material  in  the  collections  examined,  but  as  the  lectotype  ( here  chosen, 
99. 5. 1. 1022,  Hincks  Coll.)  of  “S.”  cribrillifera  Hincks  (1885,  p.  250,  pi.  8,  fig.  5)  is  from  Cook 
Strait,  New  Zealand,  it  is  very  probable  that  Waters’s  identification  was  correct. 

“70.  Schizoporella  tuberosa,  Rss.,  var.  angustata,  nov.” 

The  specimen  from  Waipukurau  in  the  Waters  Collection  at  the  Manchester  Museum  is  very 
worn,  and  I am,  so  far,  unable  to  place  it,  except  to  affirm  that  it  is  not  in  anyway  related  to  Eschar  a 
tuberosa  Reuss  (1866,  p.  188,  pi.  6,  figs.  9,  10;  pi.  8,  fig.  1),  which  has  an  entirely  different  type  of 
orihce.  Waters  apparently  later  considered  the  variety  to  be  a synonym  of  Gigantopora  biturrita 
Hincks  sp.  (1884c,  p.  280,  pi.  9,  figs.  8,  8a) — see  Canu,  1908,  p.  288 — but  I cannot  agree  with  this 
identification. 

“77.  Rhynchopora  longirostris,  Hincks.” 

A fossil  specimen  from  near  Napier,  in  the  Jelly  Collection  at  the  Manchester  Museum,  is  the 
only  one  I have  found  so  labelled,  but  it  does  not  possess  the  elongate  avicularia  figured  by  Waters 
(1887a,  pi.  7,  fig.  22).  The  nature  of  the  orifice  is  not  discernible  in  the  specimen,  but  neither  it 
nor  the  specimen  represented  in  Waters’s  figure  appears  to  have  much  resemblance  in  other 
characters  to  Rhynchozoon  longirostre  Hincks  sp.  (18816,  p.  125,  pi.  4,  figs.  7,  8),  which  is  repre- 
sented by  numerous  specimens  in  the  Zoological  Department’s  collections. 
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COPY  OF  LETTER  FROM  PROFESSOR  HUTTON  TO  MR  A.  W.  WATERS 

(Original  in  the  Waters  Collection,  Manchester  Museum) 

Canterbury  College, 
Christchurch,  N.Z. 

5 April  1887. 

Dear  Sir, 

There  are  two  or  three  small  mistakes  as  to  names  of  localities  in  your  paper  on  Chilos. 
Bryozoa  from  N.Z.  in  Q.  J.G.S.  Feb,  1887  which  I am  sure  you  would  like  to  correct. 

Whakati 1 is  14  miles  north  of  Napier,  quite  different  from  Waikato. 

Trig’s  Station — should  be  Trig.  Station,  Petane.  It  is  the  common  colloquial  for  Trigono- 
metrical Station  of  the  Survey. 

Napier  has  beds  of  two  ages,  Pliocene  and  Miocene;  probably  the  fossils  have  got  mixed. 
Petane  is  Pliocene  only. 

W aipukurau  is  probably  Miocene  only,  but  Pliocene  beds  do  occur  a few  miles  off. 

The  first  and  second  collections  sent  you  were  collected  by  A.  Hamilton  Esq,  Curator  of  the 
Museum  at  Napier  and  a most  enthusiastic  collector  and  naturalist. 

He  is  rather  annoyed  at  your  calling  him  “the  Napier  correspondent,”  and  I hope  you  will 
get  an  opportunity  of  mentioning  his  name  as  the  collector.  I believe  he  has  sent  further  col- 
lections to  you. 

Yours  truly, 

F.  W.  Hutton. 

A.  W.  Waters  Esq. 

1 I.e.  Whakaari — see  p.  4. 
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TERTIARY  CHEILOSTOMATA  RECORDED  FROM  NEW  ZEALAND  BUT  NOT 

DISCUSSED  IN  THIS  WORK 

(a)  Mantell,  G.  (1850). 

Ototara  Limestone,  Oamaru.  (Probably  Whaingaroan  [Lower  Oligocene]). 

Cereopora  ototara  Mantell,  p.  329,  pi.  28,  figs.  4-7. 

Cereopora  sp.,  p.  330,  pi.  28,  figs.  9-1 1. 

Onekakara  Clay.  (Probably  Bortonian  [Middle  Eocene]). 

Eschar  a sp.,  p.  331,  pi.  28,  fig.  8. 

(b)  Stoliczka,  F.  (1865). 

Parnell  Grit  (Greensand),  Orakei  Bay,  Auckland.  (Altonian  [Lower  Miocene]). 
Cellepora  inermis  Stoliczka,  p.  122,  pi.  19,  figs.  2,  2 a. 

Retepora  beaniana  King,  p.  124,  pi.  19,  figs.  3-5#. 

Filifiastrella  pacifica  Stoliczka,  p.  126,  pi.  19,  figs.  6-9 b. 

Semi  eschar  ip  or  a marginata  Stoliczka,  p.  129,  pi.  19,  figs.  14-146. 

Eschara  monilifera  Milne-Edwards,  p.  132,  pi.  19,  figs.  15-16^. 

Eschara  aucklandica  Stoliczka,  p.  133,  pi.  19,  figs.  17-19 a. 

Porina  dieffenbachiana  Stoliczka,  p.  135,  pi.  19,  figs.  20-20 b. 

Escharifora  lawderiana  Stoliczka,  p.  136,  pi.  20,  figs.  1-1  c. 

Flustrella  denticulata  Stoliczka,  p.  138,  pi.  20,  figs.  2-2 b. 

Flustrella  clavata  Stoliczka,  p.  139,  pi.  20,  figs.  3-56. 

Celleporaria  globularis  Bronn  sp.,  p.  140,  pi.  20,  figs.  6,  6a. 

Celleporaria  gambierensis  Busk  sp.,  p.  141,  pi.  20,  figs.  7-76. 

Salicornaria  ovicellosa  Stoliczka,  p.  151,  pi.  20,  figs.  9,  9 a,  10. 

Biflustra  papillata  Stoliczka,  p.  154,  pi.  20,  figs.  14-146, 

Steginopora  atlantica  Stoliczka,  p.  157,  pi.  20,  figs.  19-19C. 

(c)  Tenison-Woods,  J.  E.  (18806). 

Hutchinson’s  Quarry,  Oamaru.  (Hutchinsonian  [Upper  Oligocene]). 

Eschara  ampla  Tenison-Woods,  p.  25,  fig.  26. 

Eschara  buskii  Tenison-Woods,  p.  25. 

Celleporaria  nummularia  (Busk),  p.  26. 

Cellaria  punctata  Tenison-Woods,  p.  28,  fig.  28.  Horizon  doubtful. 
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NOTE  ON  "SCHIZOPORELLA"  BISERIALIS  HINCKS 

1885  Schizoporella  biserialis  Hincks,  p.  250,  pi.  7,  fig.  3. 

lectotype  (here  chosen).  99. 5.1. 1001.  Recent:  Napier.  Encrusting  specimen.  Hincks 
Collection. 

remarks.  A fossil  specimen  from  Waipukurau  Cutting  in  the  Jelly  Collection  at  the  Man- 
chester Museum  appears  to  be  correctly  assigned  to  this  species,  traces  of  spine-bases  being  clearly 
observed  around  the  distal  edge  of  the  orifice.  The  ventricose  zooecia  have  a perforate  frontal 
wall  and  the  sinus  in  the  proximal  lip  of  the  orifice  is  moderately  shallow  and  rounded.  There  are 
no  avicularia  or  ovicells  present. 

MATERIAL 

Waipukurau  Cutting.  1 encrusting  specimen.  Slide  labelled  “Schizoporella  biserialis  Hks.”  by  Jelly. 
Jelly  Collection,  Manchester  Museum. 
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abyssicola,  Smittipora,  198 
acanthina,  Chaperia,  10,  12,  14,  16,  95,  96*, 
98,  99,  138,  379 
acanthina,  Flustra,  94,  95 
Acanthocella,  189 

Acanthodesia,  51,  53,  78,  79,  80,  81 

acanthoides,  Iodictyum,  19,  341*,  344 

acaroensis,  Smittina,  14,  320,  329,  330* 

aciculata,  Biflustra,  48 

acuminata,  Escharina,  231 

acuta,  Membranipora,  73 

acuta  var.,  Membranipora,  75 

acuta,  Retevirgula,  14,  74* 

acutimarginata,  Melicerita,  166 

adamantina,  Cellaria,  24,  155,  163,  164* 

Adeona,  138,  355,  358 

Adeonellopsis,  356,  358 

Adeonidae,  10,  32,  37,  355 

adnata,  Cribrilina  philomena  var.,  184 

Aeteidae,  34 

Aimulosia,  312 

airense,  Aspidostoma,  152 

akaroensis,  Smittina,  329 

alata,  Lepralia,  293 

albirostris,  Cellepora,  15,  367,  368,  381 

albirostris,  Holoporella,  367,  368 

Alderinidae,  36 

Allantopora,  67 

alvareziana,  Escharina,  291,  293 
alvareziana,  Exochella,  293 
alvareziana,  Mucronella? , 291,  380 
alvareziana,  Smittina,  291 
arnbita,  Schizomavella,  236 
Amphiblestrum,  34,  84,  94 
ampla,  Eschara,  386 
ampliata,  Holoporella,  369 
Anarthropora,  357 
Anasca,  9,  37,  38,  42 
anceps,  “ Vincularia” , 22,  91* 
angela,  Escharoides,  16,  19,  298,  299*,  300, 
302,  380 

angela  var.  ligulata,  Escharoides,  22,  300* 

angela,  Lepralia,  298 

angulosa,  Cellepora,  169 

angulosa,  Onychocella,  171 

angusta,  Micropora  coriacea  var.,  128 

angustata,  Schizoporella  tuberosa  var.,  381, 

384 

angustiloba,  Cellaria,  10,  165 
angustiloba,  Melicerita,  10, 22,  24, 165,  166* 
angustiloba,  Mesostomaria,  165 
angustipora,  Calloporina  diadema  var.,  12, 
14,  16,  219,  263,  264*,  380 
angustipora,  Microporella  decorata  var., 
263,  380 

angustipora,  Microporella  diadema  forma, 
263 

annulus,  Amphiblestrum,  111 
annulus,  Chaperia,  in,  115 
annulus  var.  bilaminata,  Chaperia,  108,  no 
annulus,  Membranipora,  103,  104,  108,  no, 
ii5j  379 

antarctica,  Ellisina,  72 
antarctica,  Membraniporella,  182 
antarctica,  Smittina,  324 
Antropora,  85 

aotea,  Smittina  trispinosa  var.,  16,  320, 
331.  332*,  380 
26 
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appendiculata,  Cellepora,  82,  85,  87 

Arachnopusia,  174,  191,  197 

Arachnopusia  sp.,  17,  380,  381 

Arachnopusiidae,  39,  173 

arcifera,  Membranipora,  50 

arcifera,  Tretosina,  22,  50,  51  *,  77,  78 

arctica,  Umbonula,  307 

argenteum,  Amphiblestrum,  85,  89,  129 

argus,  Biflustra,  51 

argus,  Membranipora,  51,  52 

armata,  Escharina,  252 

armata,  Mucronella  diaphana  var.,  293 

Arthropoma,  233 

Ascophora,  9,  33,  34,  36,  39,  40,  190 
Aspidostoma,  148,  153 
Aspidostomatidae,  79,  134,  148,  169 
atlantica,  Sertella,  348 
atlantica,  Steginopora,  386 
auchlandica,  Eschara,  386 
auriculata,  Haswellia,  213,  214,  215 
auriculata,  Haswellina,  213 
auriculata,  Lepralia,  235 
auriculata,  Schizomavella,  257,  383 
auriculata,  Schizoporella,  380,  383 
auriculatum,  Syringotrema,  167,  168 
australiense,  Myriozoum,  212 
australiensis,  Spiroporina,  213 
australis,  Aimulosia,  311 
australis,  Cellaria,  164 
australis,  Chaperia,  94 
avicularis,  “ Retepora”,  19,  21,  350,  351*, 
354 

axillare,  Iodictyum,  342 

barretoi,  Chaperia,  22,  95,  98* 
bathydonta,  Smittina,  24,  320,  321* 
beaniana,  Retepora,  346,  386 
biaperta,  Schizoporella,  64 
biarmata,  Anarthropora,  19,  22,  357,  358*, 
380 

biarmata,  Microporella  macropora  var., 
357,  358 

biarmata,  Triporula,  358 
bicornis,  Cellaria,  161 
bicornis,  Cellepora,  371 
bicuspis,  Mucronella,  305,  310 
bicuspis,  Petralia,  305 
bicuspis,  Smittia  biincisa  var.,  305,  307,  380 
bicuspis,  Umbonula,  16,  19,  281,  305*,  310, 
380 

biforis,  Herentia,  229 
bifossata,  Acanthodesia,  22,  53,  54* 
biincisa,  Mucronella,  305,  307 
biincisa,  Petralia,  281,  305 
biincisa,  Petraliella,  305,  307 
biincisa,  Schizoporella,  307 
biincisa,  Smittia,  305,  307 
biincisa  var.  bicuspis,  Smittia,  305,  307,  380 
“ bilamellata" , Chaperia,  108 
bilaminata,  Chaperia  annulus  var.,  108,  no 
bimamillata,  Membranipora,  83 
Bimicroporella,  194,  195 
bimorphocella,  Selenaria,  140 
bioculata,  Porina?,  194 
biserialis,  “Schizoporella” , 17,  387 
bisinuata,  Escharella,  308 
bispinata,  Holoporella,  368 
bispinosum,  Amphiblestrum,  54 
401 


bistata,  “Lepralia” , 16,  285*,  380 
bituberosa,  Hippomenella,  16,  19,  278,  282*, 
380 

biturrita,  Gigantopora,  10,  17,  208,  380,  382, 

384 

biturrita,  Schizoporella,  208 
bougainvillei,  Eschara,  207 
brevis,  Ellisina,  71 
bugei,  Arachnopusia,  19,  179* 
burlingtoniensis , Hippoporina,  22,  242,  270, 
271* 

burlingtoniensis,  Lepralia,  241,  270 
buskii,  Eschara,  386 

butleri,  “Schizoporella” , 16,  246,  247*,  380 

Caberea,  47,  171 

calceolus,  Smittina,  326 

Caleschara,  43,  50 

Callopora,  85,  148 

Calloporina,  219,  224,  250,  262 

calva,  Electra  pilosa  var.,  17,  49* 

canaliculata,  Calloporina  diadema  var.,  266 

Canda,  4 7 

capense,  Amphiblestrum,  119 
capensis,  Chaperia,  99 
capensis,  Monoporella,  15,  119,  121,  379 
capensis  var.  dentata,  Monoporella,  115, 
121,  379 

carinata,  Cribrilina,  187 

carinata,  Figularia,  16,  181,  185,  186*,  379 

carinata,  Figulina,  185,  186,  187 

Catenicellidae,  10 

catenularia,  Pyripora,  68 

Cauloramphus,  180 

cecilii,  Flustra,  233 

Cellaria,  32,  155 

Cellariidae,  155,  169 

Cellepora  and  “ Cellepora” , 4,  9,  40,  364, 
365,  368,  369,  376 
“ Cellepora ” sp.  1,  19,  377* 

“Cellepora”  sp.  2,  22,  378* 

Celleporidae,  364 
Celleporina,  365,  369 
Cellularina,  43,  171 

centralis,  Macropora,  134,  135,  136,  137,  139 
Cereopora  sp.,  386 

cervicornis,  Chaperia,  16,  95,  102, 113,  114*, 
379 

cervicornis  var.,  Chaperia,  112 

cervicornis,  Membranipora,  113,  114,  379 

cervicornis  var.  a,  Membranipora,  112 

cervicornis,  Millepora,  311 

cervicornis,  Porella,  311 

cetrata,  Acanthodesia  savartii  var.,  80,  81 

Chaperia,  39,  94 

Chaperiella,  94 

Chaperiidae,  39,  94 

Chaperiopsis,  94,  95 

Chapperia,  94 

charlesworthii,  Melicerita,  164 
Cheilopora,  275 
Cheiloporina,  275 
Cheiloporinidae,  275 
Chiastosella,  219,  263,  264,  293 
ciliata,  Eschara,  250 
ciliata,  Lepralia,  250 

ciliata,  Microporella,  12,  16,  19,  228,  229, 
250,  251*,  257,  379 
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ciliata  var.  diademata,  Microporella,  14, 
250,  252,  253*,  255 

ciliata  var.  personata,  Microporella,  252 
cincta,  Lepralia,  268 
cincta,  Hippoporina,  268,  380 
cinctipora,  Schizomavella,  14,  16,  236,  237*, 
310,  380,  381 

cinctipora,  Schizoporella,  236 
cinctipora  var.  (and  form)  personata,  Schizo- 
porella,  237,  381 
cinctipora,  Smittina,  236,  238 
circinata,  Arthropoma,  16,  233,  234*,  284, 
380 

circinata,  Lepralia,  233 
circinata,  Schizoporella,  233,  380 
clavata,  Flustrella,  386 
clavula,  Lepralia,  246,  247 
clavula,  Schizoporella,  246,  380 
clithridiata , Figularia,  187,  190 
Clithriellum,  9,  23,  239 
coccinea,  Cellepora,  297 
coccinea,  Escharoides,  280,  304 
coccinea,  Mucronella,  297 
Coelostega,  122,  148 

colensoi,  Chaperia,  16,  95,  105,  112*,  114, 
379 

collaris,  Phylactella,  243 
Colletosia,  266 

columella,  Chaperia,  24,  95,  106* 

Coluzea,  13 

compressa,  Millepora,  31 1 
concinna,  Porella,  380,  383 
concinna,  Selenaria,  142,  144,  147 
concreta,  Porella?,  19, -315* 

Conescharellina,  140 
confinis,  Allantopora,  69 
confluens,  Membranipora,  60 
conjuncta,  Exochella,  16,  130,  290,  291, 
294*,  380 

conservata,  Chiastosella,  219,  226 
conservata,  Schizoporella,  220,  221,  225,  380 
conspicua,  Smittina,  324 
constantia,  Ellisina,  71 
contigua,  Cellaria,  24,  25,  155,  162* 
contigua  var.  coriensis,  Cellaria,  163 
contigua  var.  unguiculata,  Cellaria,  163 
convexa,  Chiastosella,  219 
convoluta,  Hiantopora,  174 
corbula,  Crassimarginatella,  14,  15,  55,  57*, 
62,  63,  66,  379 

corbula,  Membranipora,  55,  63 
corbula,  Pyrulella,  55 
coriacea,  Flustra,  125,  126 
coriacea,  Micropora,  xo,  16,  19,  24,  125, 
126,  127*,  379 

coriacea  var.  angusta,  Micropora,  128 
coriense,  Ampliiblestrum,  84,  89 
coriensis,  Cellaria  contigua  var.,  163 
coronata,  Porina,  192 
coronata,  Setosellina,  78 
coronopus,  Cellepora,  381 
Coscinopleuridae,  134 
costata,  Cellepora,  381 
costata,  Celleporina,  381 
costata,  Schismopora,  365 
Costazia,  365,  369 
costazii,  Cellepora,  365,  369 
costazii  var.  tubulosa,  Celleporina,  371 
costifera,  Escharoides,  298 
crassatina,  Monoporella,  135,  136,  139, 
379 

crassimarginata,  Crassimarginatella,  60 
crassimarginata,  Membranipora,  55 
crassimarginata  var.  b incrustans,  Mem- 
branipora, 71 

Crassimarginatella,  25,  54,  63 
crassum,  Aspidostoma,  148 
Crateropora,  152 
Crepidacantha,  359 
Crepidacanthidae,  40,  229,  359 
crepidula,  Smittina,  24,  320,  323,  324* 
cribrilifera,  Schizoporella,  380,  384 
Cribrilinidae,  180 

cribrillifera,  “Schizoporella” , 380,  384 
Cribrimorpha,  33,  34,  173 


crinispina,  Crepidacantha,  14, 15, 359,  360*, 
362,  363,  380 

crinispina  var.  parvipora,  Crepidacantha, 
16,  19,  360,  361*,  380 
crinispina,  Crepidacantha  poissonii  var., 
359 

cristata,  Chaperia,  101,  102,  104,  107 
cristata,  Chaperia  sp.  cf.,  19,  95,  101,  102* 
cristatum,  Ampliiblestrum,  10 1 
crustulenta,  Electra,  85 
Cryptosula,  274 
cucullata,  Crateropora,  155 
cupola,  Otionella,  144 
cupola  var.  spiralis,  Otionella,  71,  141 
cupola,  Selenaria,  142,  143,  144,  145 
cupola  var.  spiralis,  Selenaria  sp.  cf.,  19, 
141* 

Cupuladria,  yi,  142 
curdiensis,  Foveolaria,  77,  78* 
curvatum,  Aspidostoma,  24,  25,  150,  151* 
cuspidatum,  Triphyllozoon,  348 
cyclops,  Membranipora,  78,  79,  80 
cyclops,  Odontionella,  14,  15,  19,  21,  24,  77, 
80,  81*,  83,  379 

cyclops  var.  tessellata,  Odontionella,  14,  16, 
79,  82,  83,  84*,  379 
cyclostoma,  Membranipora,  45 
cylindracea,  Chaperia,  99 
Cyphonautes,  4 7 

daedala,  Chiastosella,  24,  25,  219,  220,  221*, 
222,  224,  227 

daedala,  Schizoporella,  219,  220 
Dakaria,  244 
darwinii,  Caberea,  173 
deborahae,  Membranipora,  24,  44,  45* 
decepta,  Cellepora,  381 
decorata,  Cellepora,  219 
decorata  var.  angustipora,  Microporella, 
263,  380 

delta,  Chaperia,  24,  95,  107* 
dentata,  M embranipora,  111 
dentata,  Monoporella  capensis  var.,  115, 
X2i,  379 

dentata,  Patysella,  16,  19,  21,  22, 115,  116*, 
118*,  120,  121,  379 
dentata,  Smittia,  30 7 
denticulata,  Caleschara,  50,  51,  52 
denticulata,  Flustrella,  386 
depressa,  Membranipora,  169 
depressa,  Smittia,  335 
descostilsii,  Cellepora,  365 
diadema,  Calloporina,  187,  219,  263 
diadema  var.  angustipora,  Calloporina,  12, 
14,  16,  219,  263,  264*,  380 
diadema  forma  angustipora,  Microporella, 
263 

diadema  var.  canaliculata,  Calloporina,  266 
diademata,  Escharina,  252 
diademata,  Flustra,  252,  253 
diademata,  Microporella  ciliata  var.,  14,  250, 
252,  253*,  255 
diademata,  Porellina,  252 
diagonalis,  Chiastosella,  19,  220,  223* 
diaphana  var.  armata,  Mucronella,  293 
dichotoma,  Caberea,  171 
dichotoma,  Chaperia,  95 
didomatia,  Exostesia,  92,  93 
didymopora,  Adeona,  24,  25,  355,  356* 
Didymosella,  37,  40, 175, 194,  201,  202, 289 
Didymosellidae,  194 
dieffenbachiana,  Porina,  386 
Dightonia,  9,  210 
disjuncta,  Lepralia,  95,  137 
disjuncta,  Monoporella,  95,  96,  97,  138,  379 
distans,  Hippothoa,  10,  16,  19,  24,  203*,  380 
divaricata,  Cellaria,  161 
divaricata,  Hippothoa,  202 
dovedalensis,  Sertella,  21,  346,  347* 
dubia,  Membranicellaria,  169 
dubia,  Schizomavella,  22,  235* 
dumerilii,  Callopora,  yi 
dumerilii,  Flustra,  69 
dumerilii,  Membranipora,  69,  71 
duplicata,  Mucronella,  301,  303 


dutertrei,  Escharina,  36 
duvergieri,  Figularia,  185 

eatonensis,  Cellepora,  365 

echinoides,  Figularia,  24,  181,  188* 

Ectoprocta,  42 

Electra,  47,  67,  84 

Electrina,  4 7 

Electrinidae,  47 

elegans,  Micropora,  126,  128 

elegans,  Palmicellaria,  318 

elegans,  Steginoporella,  122 

ellerii,  Mucropetraliella,  306 

ellerii  var.  porosa,  Mucropetraliella,  380 

elliptica,  Foveolaria,  76,  77,  80 

elliptica,  Melicerita,  170 

Ellisina,  69 

Ellisinidra,  69,  73 

elongata,  Adeona,  355 

elongata,  Micropora,  128 

emendata,  Bracebridgia,  316 

endlicheri,  Cellepora,  265,  266 

endlicheri,  Colletosia,  266 

endlicheri,  Cribrilina  radiata  var.,  265,  266, 

379 

Entomaria,  153 

Eschara  sp.,  386 

Escharella,  297,  337 

Escharellidae,  337 

Escharina,  36,  228 

Escharoides,  40,  194,  288,  289,  296 

Eurystomella,  286 

Eurystomellidae,  286 

evelinae,  Smittina,  331 

evexa,  Osthimosia,  365 

excavata, Escharoides,  12, 14,  299, 301,  302*, 

304 

excavata,  Lepralia,  301,  302 
excavata,  Mucronella,  301 
excavata,  Peristomella,  298 
exigua,  Selenaria,  144 
Exochella,  40,  194,  288 
Exochellidae,  40,  194,  288 
Exochellinae,  288 
Exostesia,  9,  23,  92 
expansa,  Crateropora,  153 

fairchildi,  Hemeschara,  6,  325,  326,  327,  329 

fairchildi,  Smittina,  329 

falcata,  Crateropora,  152 

farciminoides,  Cellaria,  158 

feegeensis,  Hippopodina,  19,  24,  275,  276* 

feegeensis,  Lepralia,  275 

Fenestrulina,  260,  263 

ferox,  Hiantopora,  174 

Figularia,  180,  287 

figularis,  Cribrilina,  185,  186,  187,  379 
figularis,  Lepralia,  180,  185 
filiformis,  Lepralia,  241,  242,  270 
filiformis,  “Schizoporella” , 22,  241*,  270, 

271 

filiformis,  Tetraplaria,  242 
finlayi,  Palmicellaria? , 24,  318* 
firmata,  Mucronella,  308,  380 
firmata,  Petraliella,  16,  19,  238,  308,  309*, 

380 

fissa,  Figularia,  180,  184 
fissa,  Sertella,  347 
fissurifera,  Cellaria,  164 
fistula,  Escharella,  16,  21,  22,  339* 
fistulosa,  Eschara,  155 
flabellaris,  Microporella,  254,  256,  260 
flabellaris  var.  intermedia,  Microporella 
. ( Ellipsopora ),  254 
flabellaris,  Porella,  316,  317,  318 
flabellaris,  Porella  sp.  cf.,  22,  317* 
flagellum,  Hippothoa,  203,  204,  380 
flemingii,  Ampliiblestrum,  82,  87 
flemingii,  Membranipora,  84,  85,  379 
flemingii,  Patsyella,  14,  15,  16,  117,  119, 

120*,  121*,  379 
flexuosa,  Eschara,  325 
flexuosa,  Smittina,  14,  16,  308,  320,  325*, 

329 

Flustramorpha,  256 
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foliacea,  Adeona,  355 
foliacea,  Adeonellopsis,  358 
foraminata,  Crateropora,i$3,  154 
Foraminella,  9,  129 

foraminigera,  Eurystomella,  16,  286,  287*, 
380 

foraminigera,  Lepralia,  286,  380 
Foveolaria,  76,  79,  80 
Foveolaria  sp.,  52 
fragilis,  Vincularia,  91 
furcata,  Chaperia,  115 

galeata,  Chaperia,  95,  100,  101,  103,  115 
galeata  var.  waiparaensis,  Chaperia,  19,  95, 
99,  100* 

galeata,  Membranipora,  10 1 
galeata  var.  mnltifida,  Membranipora,  103, 
108 

Galeopsis,  207,  208 
gambler ensis,  Celleporaria,  386 
gigantea,  Eschara,  148 
giganteum,  Aspidostoma,  150,  153 
Gigantopora,  207,  211,  212 
Gigantoporinae,  207 
glebosa,  “ Schizoporella” , 19,  22,  244* 
globularis,  Celleporaria,  386 
glomerata?,  “ Cellepora” , 19,  372,  376 
glomerata,  Reptocelleporaria,  376 
glomerata,  “ Schismopora” , 376 
gracilis,  Cellaria,  164 
gracilis,  Eschara,  19 1 
gracilis,  Porina,  191,  192,  193 
gracilis  var.  tubulifera,  Porina,  192 
grandicella,  Chiastosella,  222 
grandipora,  Porina,  380 
grandipora,  Spiroporina,  215*,  380 
grandis,  Lepralia,  134,  135,  137 
grandis,  Macropora,  16,  135*,  137,  138,  139, 
379 

grandis  forma  urceolata,  Macropora,  19, 
136,  137,  138* 

grandis  var.  levinseni,  Macropora,  135, 139* 
grandis,  Membranipora  lacroixii  var.,  80,  82 
granulata,  Chiastosella  sp.  aff.,  19,  220,  226, 
227* 

granulata,  Schizoporella,  226 

granulifera,  Antropora,  85 

granum,  Cellepora,  371 

granum,  Celleporina,  22,  24,  25,  371,  372* 

granum,  Schismopora,  371 

granum,  Siniopelta,  371 

grisea,  Adeona,  355 

Gymnocystidea,  40 

Haplopoma,  224 
hassallii,  Lepralia,  365,  369 
hastigera,  Cellepora,  367 
hastigera,  Holoporella,  12,  14,  15,  16,  326, 
367,  368*,  378,  381 

hastingsae,  Amphiblestrum,  22,  88*,  129 

Haswellia,  212,  375 

Haswellina,  212 

Heliodoma,  71 

Herentia,  228,  229 

Heterocella*  91 

Heteropora,  22 

hexagonalis,  Selenaria,  140,  146 
Hexapogona,  39 

hians,  Membranipora,  78,  79,  80,  81,  82 

hians  var.  occultata,  Membranipora,  83 

hians,  Odontionella,  83 

Hiantopora,  171,  174 

Hincksinidae,  36 

Hippellozoon,  344,  352 

Hippodiplosia,  267 

Hippomenella,  275,  278 

Hippopodina,  274 

Hippopodinidae,  275 

Hippoporae,  267 

Hippoporina,  267,  274,  281 

Hippoporinidae,  40,  267 

Hippoporininae,  267 

Hippothoa,  138,  202 

Hippothoidae,  37,  202 


Holoporella,  365 
Holostomata,  365 

huttoni,  Figularia,  19,  67,  180,  181,  183*, 
287 

hyadesi,  Fenestrulina,  254 
hyadesi,  Microporella,  16,  19,  21,  22,  250, 
254,  255*,  260 
hyalina,  Cellepora,  204 
hyalina,  Hippothoa,  14,  16,  17,  204,  205*, 
206,  381 

hyalina  var.  tuberculata,  Hippothoa,  16, 
205,  206*,  381 
hyalina,  Lepralia,  204 
hyalina  var.  D,  Lepralia,  206 
hyalina,  Schizoporella,  204,  206,  381 
hyalina  var.  tuberculata,  Schizoporella,  206 
hyndmanni,  Escharina,  232 
hyndmanni,  Lepralia,  229 

imbellis,  Hemeschara,  382 
imbellis,  Lepralia,  380,  382 
immersa,  Berenicea,  337 
immersa,  Cellaria,  13,  14,  15,  16,  17,  19,  20, 
21,  22,  155,  156*,  379 
immersa,  Escharella,  337 
immersa,  Salicornaria,  156,  157 
immersa,  Spiroporina,  216,  218 
inaequalis,  Hippopodina? , 25,  277* 
inaequalis,  Lepralia  reticulata  form,  332 
inaequalis,  Mucronella  nitida  forma,  331 
inarmata,  Dightonia,  22,  210,  211* 
incrustans,  Ellisina,  15,  65,  69,  70*,  379 
incrustans,  Membranipora,  69,  71 
incrustans,  Membranipora  crassimarginata 
var.  b,  71 

incudifera,  Cellaria,  170 
inermis,  Cellepora,  386 
initia,  Lunulites,  144 
innocua,  Porella,  330 
innominata,  Lepralia,  266 
insignis,  Herentia,  229 
insignis,  Schizoporella,  219,  220 
Integra,  Hippoporina,  267 
intermedia,  Microporella  ( Ellipsopora ) 

flabellaris  var.,  254 
introversa,  Microporella,  201 
Iodictyum,  33,  340 
irregularis,  Hippothoa,  67 

jacksoniensis,  Retepora,  350,  352 
jacksoniensis,  Schizoporella,  231 
jacobensis,  Smittina,  323 
janua,  Hippopodina,  383 
japonica,  Crassimarginatella,  60 
jellyae,  Exochella,  16,  291,  292*,  380 

kumatae,  Crassimarginatella,  62 

labiosa,  Lepralia  peachii  var.,  340 
labiosa,  Phylactella  peachii  var.,  340 
lacroixii  var.  grandis,  Membranipora,  80, 
82,  379 

Lagarozoum,  153 
lancifera,  Lepralia,  382 
lancifera,  Hippoporina,  382 
lancifera,  Hippoporina  sp.  aff.,  17,  380 
landsborovii,  Lepralia,  319,  320,  335 
landsborovii,  Smittia,  380 
landsborovii  forma  (and  var.)  personata, 
Smittia,  322,  323 

landsborovii  var.  purpurea,  Smittia,  322 
landsborovii,  Smittina,  319,  321,  323,  329, 
33°,  335,  336 

larvalis,  Didymosella,  19,  21,  22,  175,  194, 
195*,  196*,  200 
larvalis,  Lepralia,  194,  195 
Later  eschar  a,  164 
lawderiana,  Escharifora,  386 
Lekythopora,  37 
lepida,  Foraminella,  130 
lepida,  Haploporella,  129 
lepida,  Micropora,  129,  379 
lepida,  Microporella,  130 
lepida,  Monoporella,  129 
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lepida,  Opaeophora,  16,  89,  129,  131*,  132, 
379 

lepida  var.  monopia,  Opaeophora,  14,  131, 
132* 

'‘Lepralia” , 9,  40,  283,  364 
lepralioides,  Chaperia,  95 
levata,  Membranipora,  69 
levinseni,  Macropora  grandis  var.,  135, 139* 
Levinseniula,  31 1 

lichenoporoides , Celleporina,  19,  370* 

ligarense,  Iodictyum,  22,  343* 

ligulata,  Escharoides  angela  var.,  22,  300* 

linearis,  Herentia,  229 

linearis,  Schizomavella,  229 

lineata,  Flustra,  55,  65 

lineata,  Membranipora,  15,  55,  56,  65,  379 

littoralis,  Umbonula,  304 

liversidgei,  Arachnopusia,  178,  381 

liversidgei,  Eschara,  178 

liversidgei,  Hiantopora,  178 

liversidgei,  Mucronella?,  380,  381 

livingstonei,  Petralia,  306 

lobata,  Exochella,  294,  296 

lonchaea,  Lepralia,  286 

longicauda,  Pyripora,  69 

longifissa,  Sertella,  348 

longipora,  Cyclicopora,  17,  380,  383 

longipora,  Lepralia,  380,  383 

longirostre,  Rhynchozoon,  381,  384 

longirostris,  Cellepora,  374 

longirostris , Celleporina  sp.  cf.,  22 ,374,  375* 

longirostris,  Exochella,  289,  290 

longirostris,  Haswellia,  374 

longirostris,  Rhynchopora,  381,  384 

Lunulites,  33,  140 

lyncoides,  Gigantopora,  207,  208,  212 

macdonaldi,  Crassimarginatella,  24,  25,  55, 

61* 

Macropora,  39,  134 
macropora,  Microporella? , 380 
macropora  var.  biarmata,  Microporella,  357, 
358 

Macroporella,  134 
Macroporidae,  39,  134 
Macroporina,  134 
macrostoma,  Biflustra,  78 
macrostoma,  Cellaria,  51,  77,  78 
macrostoma,  Ellisinidra,  78 
macrostoma,  Membranipora,  51,  52,  77,  78 
macrostoma,  Vincularia,  78 
maculata,  Selenaria,  140 
maderensis,  Crassimarginatella,  63 
maderensis,  Membranipora,  63 
Magadina,  21 
magna,  Exechonella,  288 
magnifica,  Steganoporella  neozelanica  var., 
13,  14,  16,  17,  123*,  217,  379 
magnilabris,  Membranipora,  122,  123 
magnirostris , Lepralia,  200,  201 
magnirostris,  Microporella,  380 
magnirostris,  Porina,  201 
magnirostris,  Tessaradoma,  201 
magnirostris,  Tubiporella,  16,  197,  201, 
202*,  380 

magnispina,  Membranipora,  48 
Malacostega,  38,  39,  43 
malusii,  Cellepora,  260 
malusii,  Fenestrulina,  14,  16,  19,  224,  229, 
250,  260,  261*,  380 
malusii,  Lepralia,  260,  261 
malusii,  Microporella,  261,  380 
malvinensis,  Cellaria,  15,  156,  157,  158, 
159,  162,  379 

malvinensis,  Salicornaria,  156,  158,  162 
mamillata,  Cellepora,  368 
mamillata,  Holoporella,  368 
maorica,  Membranipora,  169 
maorica,  Omoiosia,  24,  25,  169* 
maorica,  Vincularia,  169 
maplestoniana,  Triporula,  357 
marginalis , Crassimarginatella,  62 
marginata,  Glauconome , 156 
marginata,  Microporella,  256 
marginata,  Salicornaria,  156,  15S 
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marginata,  Selenaria,  144 

marginata  var.  spiralis,  Selenaria,  14 1 

marginata,  Semiescharipora,  386 

marsupifera,  Schizoporella,  314,  380,  383 

marsupium,  Lepralia,  312 

marsupium,  Porella,  14,  16,  19,  312*,  380, 

383 

marsupium  var.  (and  forma)  porifera, 
Porella,  16,  312*,  314,  380 
marsupium  var.  typica,  Porella,  312 
marsupium,  Schizoporella,  312 
marsupium,  Smitiia,  312 
marsupium  var.  porifera,  Smittina,  314 
marsupium  var.  typica,  Smittina,  312 
marwichi,  Foveolaria,  24,  25,  76*,  78 
masoni,  Escharina,  22,  231,  232* 
Mastigophora,  228,  229 
Melicerita,  164 
Melicertina,  164 

melolontha,  Membraniporella,  182 
membranacea,  Flustra,  44,  84,  85 
membranacea,  Membranipora,  44,  60 
membranaceum,  Amphiblestrum,  84,  85 
Membranicellariidae,  168 
Membranipora,  44 
Membraniporella,  180,  182 
Membraniporidae,  43 
Membrendoecium,  85 
Mesostomaria,  164,  165 
Metroperiella,  235 
Micropora,  125 

Microporella,  219,  250,  263,  358 
Microporellidae,  40,  129,  201,  219,  250 
Microporidae,  39,  125,  134 
minima,  Mucronella  porosa  var.,  380 
minutum,  Syringotrema,  24,  25,  167,  168* 
monacha,  Smittia,  323 
monilifera,  Eschara,  386 
monilifera,  Retepora,  348 
monilifera  forma  umbonata,  Retepora,  348 
moniliferum,  Triphyllozoon,  350 
monoceros,  Arachnopusia,  174, 175, 177, 197 
monoceros,  Cribrilina,  174,  175,  379 
monoceros,  Hiantopora,  1 77 
monoceros , Lepralia,  174,  175,  177 
monodon,  Anarthropora,  357 
monodon,  Lepralia,  357 
monopia,  Opaeophora  lepida  var.,  14,  131, 
132* 

Monoporella,  134,  267,  273 
monostachys,  Membranipora,  48,  63,  64,  65, 
379 

mucronata,  Eschanpora? , 381 
mucronata,  Mucronella,  380,  381 
Mucronella,  292,  296,  297,  337 
mucronelliformis,  Hippomenella,  280,  281, 
283 

mucronelliformis , Lepralia,  278 
Mucropetraliella,  306 

multifida,  Chaperia,  16,  95,  105,  107,  108, 
109*,  113,  115,  379 

multifida,  Membranipora  galeata  var.,  103, 
108 

multilamellosa,  Macropora,  134 
munita,  Mucronella,  289 
muralis,  Crateropora,  22,  153,  154* 
mutabilis,  Galeopsis,  208 
Myriozoum,  212 

napierensis,  Calloporina,  16,  265*,  379 
napierii,  Smittia,  290,  291,  294,  295,  296, 
380 

neozelanica,  Steganoporella,  123,  124,  379 
neozelanica  var.  magnifica,  Steganoporella, 
13,  14,  16,  17,  123*,  217,  379 
Nichtina,  44,  46 

nitida  var.,  Membraniporella,  18 1,  379 
nitida,  Mucronella,  380 
nitida  forma  inaequalis,  Mucronella,  331 
nitida,  Selenaria,  19,  140,  142,  143*,  148 
nobilis,  Cellepora,  126 
nobilis,  Membranipora,  48,  58,  60,  379 
nodulifera,  Haploporella,  129 
nodulifera,  Monoporella,  129 
novae-zelandiae,  Hippellozoon,  19,  344,  345* 


novae  zelandiae,  Retepora,  344 
nummularia,  Celleporaria,  386 

oamaruense,  Clithriellum,  24,  239,  240* 
obliqua,  Entalophora,  212 
obliqua,  Lepralia,  247 
obliqua,  Parmularia,  249 
obliqua,  Pseudocellaria,  166 
obliqua  {?),  Schizoporella,  247,  380 
occitltata,  Membranipora,  79,  82,  83,  84,  379 
occultata,  Membranipora  Ilians  var.,  83 
occultata,  Odontionella,  80,  83 
occultatum,  Amphiblestrum,  80,  82 
octodentata,  Mucronella  peachii  var.,  337, 
338,  380,  381,  383 
Odontionella,  51,  53,  78 
Omoiosia,  168 

ongleyi,  Electra,  15,  47,  48*,  65,  379 
Onychocella,  89,  148 
Onychocellidae,  34,  88,  89,  92 
Opaeophora,  9,  126,  129 
orbiculifera,  Schizoporella,  242,  271 
ordo,  Microporella,  13,  14,  124,  217,  250, 
257.  259*,  336 

oricelata,  Hippoporina,  24,  269,  270* 
ortmanni,  Melicerita,  166 
Osthimosia,  365 
ostracites,  Hiantopora,  174 
otakauensis,  "'Lepralia” , 24,  283,  284* 
Otionella,  140 
ototara,  Cereopora,  386 
otwayense,  Aspidostoma,  152 
ovicellata,  XJmbonula,  304 
ovicellosa,  Cellaria,  161 
ovicellosa,  Salicornaria,  386 
oviseparata,  "Schizoporella" , 24,  242,  243*, 
278 

pacifica,  Filiflustrella,  386 
pallasiana,  Cryptosula,  16,  274,  276* 
pallasiana,  Eschara,  274 
pallasiana,  Lepralia,  274 
Palmicellaria,  240,  318 
papillata,  Biflustra,  386 
papillatum,  Amphiblestrum , 85 
papillosa,  Celleporaria,  369 
papulifera,  Biflustra,  56 
papulifera,  Crassimarginatella,  14,  15,  55, 
56,  57*,  62,  379 

papulifera,  Crepidacantha,  359,  360 
papulifera,  Membranipora,  56 
parasiticum,  Alysidium,  37 
parki,  Exostesia,  24,  92,  93* 
parva,  Chaperia,  24,  95,  97,  98*,  108 
parvipora,  Chiastosella,  222 
parvipora,  Crepidacantha,  361,  362 
parvipora,  Crepidacantha  crinispina  var., 
16,  19,  360,  361*,  380 
patagonica,  Flustram'orpha,  254,  256 
patagonica,  Hiantopora,  174 
Patsyella,  9,  115 
patula,  Crateropora,  154 
patula,  Micropora,  153,  154 
patula,  Steganoporella,  153,  154,  155 
paulensis,  Chaperia,  in 
pavonella,  Umbonula,  307 
peachii,  Lepralia,  297,  337 
peachii  var.  labiosa,  Lepralia,  340 
peachii,  Mucronella,  380,  381 
peachii  var.  octodentata,  Mucronella,  337, 
338,  380,  381,  383 

peachii  var.  labiosa,  Phylactella,  340 
peltata,  Lepralia,  190 

pentagona,  Spiroporina,  14,  19,  21,  24, 213*, 
217 

perforata,  Hiantopora,  175,  176,  177 
perforata,  Otionella,  140 
Peristomella,  296,  297 
Peristomellae,  194,  288 
perlacea,  Cellepora,  371 
personata,  Fenestrulina,  252 
personata,  Lepralia,  252,  253 
personata,  Microporella,  252,  253 
personata,  Microporella  ciliata  var.,  252 


personata,  Schizoporella  cinctipora  var.  (and 
form),  237,  381 

personata,  Smittia  landsborovii  forma,  322, 

323 

pertusa,  Cellepora,  267,  274 
pertusa,  Hippoporina,  19,  267,  268*,  273, 
380 

pertusa,  Lepralia,  267,  268,  380 

perversa,  Membranipora,  114 

petaloides,  Lunulites,  15,  145,  146,  147,  381 

Petralia,  281,  306,  310 

Petraliella,  307,  308 

Petraliidae,  33,  40,  275,  281,  308 

Philomela  var.  adnata,  Cribrilina,  184 

Philomela,  Figularia,  185 

phoenicea,  Retepora,  340 

phoeniceum,  Iodictyum,  342,  344 

phymatopora,  Eschara,  232 

phymatopora,  Schizoporella,  232 

pilosa,  Electra,  49,  50 

pilosa  var.  calva,  Electra,  17,  49* 

Poireria,  13 

poissonii,  Crepidacantha,  359,  360 
poissonii  var.  crinispina,  Crepidacantha, 
359 

poissonii,  Flustra,  359,  361,  362 
poissonii,  Lepralia,  359,  360,  361,  362,  363, 
380 

polymorpha,  Gephyrophora,  208 
polymorpha,  Gigantopora,  22,  23,  208,  209*, 
212 

polymorpha,  Macropora,  136 
polymorpha,  Schizoporella,  208 
polypora,  Spiroporina,  14,  19,  216,  217* 
ponticula,  Adeonella,  208 
porcellana,  Lepralia,  267 
porcellanica,  Pustulipora,  213,  215 
Porella,  240,  311,  318,  383 
Porella  sp.,  17 

porifera,  Porella  marsupium  var.,  16,  312*, 
314,  380 

porifera,  Smittina,  314 

porifera,  Smittina  marsupium  var.,  314 

Porina,  191 

Porinidae,  191,  207,  208 

porosa,  Chiastosella,  19,  22,  220,  221,  222* 

porosa,  Didymosella  sp.  aff.,  22,  198,  199* 

porosa  var.  minima,  Mucronella,  380 

porosa,  Mucropetraliella  ellerii  var.,  380 

porosa,  Semiescharipora,  198,  200 

praestans,  Escharoides,  298 

praestans,  Mucronella,  298,  299,  380 

praestans,  Peristomella,  303 

praestans,  Smittia,  301,  302 

prestans,  Romancheina,  301 

propinquum,  Amphiblestrum,  89 

Pseudocellaria,  164 

Pseudostega,  37,  148 

pulchra,  Rosseliana,  24,  132*,  133 

pumicosa,  Cellepora,  371 

punctata,  Cellaria,  164,  386 

punctata,  Cribrilina,  175 

punctata,  Entalophora,  212 

pupa,  Galeopsis,  208 

purpurea,  Smittia,  322 

purpurea,  Smittia  landsborovii  var.,  322 

purpurea,  Smittina,  19,  320,  322* 

pyriformis,  Ellisina,  19,  22,  72* 

pyriformis,  Ellisinidra,  72 

Pyripora,  67 

pyrula,  Hincksina,  65 

pyrula,  Membranipora,  63,  65 

pyrula,  Membraniporina,  65 

pyrula,  Pyrulella,  65 

pyrula,  Valdemunitella,  19,  22,  24,  65,  66*, 
184,  185 

Pyrulella,  54,  63 

pyrulella  var.,  Pyrulella,  55,  66 

quadrifrons,  Palmicellaria,  319 

rabidus,  Galeopsis,  208 
radiata,  Cribrilina,  266 
radiata  var.  endlicheri,  Cribrilina,  265,  266, 
379 
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Ramphonotus , 85 
rectilineata,  Hippomenella,  281 
rectilineata,  Lepralia,  15,  278,  280,  281,  282, 
283,  380 

rectilineata,  Petralia,  278,  281 
regularis,  Acanthodesia,  54 
regularis,  Membranipora,  54 
Reptelectrina,  47 
Reptocelleporaria,  376 
“ Retepora” , 9,  40,  350,  364 
“ Retepora”  sp.,  22,  24 
Reteporidae,  33,  34,  35,  38,  340 
Retevirgula,  9,  73 
reticulata,  Lepralia,  320,  329,  382 
reticulata  form  inaequalis , Lepralia,  332 
reticulata,  Smittia,  380,  382 
reticulata,  Smittina,  320,  324,  330,  336 
reticulata  var.  spathulata,  Smittina,  324 
reticulum,  Conopeum,  48 
retiformis,  Foveolaria,  80 
ridleyi,  Schizoporella,  312,  380,  383 
robertsoni,  Tegella,  83 
Rosseliana,  132 
rosselii,  Flustra,  132 
rosselii,  Rosseliana,  133 
rostrigera,  Hippaliosina,  382 
rostrigera,  Lepralia,  380,  382 
rubida,  Chaperia,  12,  14,  16,  19,  95,  103, 
104*,  106,  107,  108,  115,  379 
rubida,  Membranipora,  103,  108 
rubra,  Gephyrophora,  208 

sanguinea,  Hemeschara,  267 
sanguineum,  Iodictyum,  344 
sauroglossa,  Escharoides,  301,  302 
sauroglossa,  Peristomella,  301,  302 
savartii  var.  cetrata,  Acanthodesia,  80,  81 
savartii,  Flustra,  53,  79,  80 
Schismopora,  365,  369 
Schizolavella,  228,  229 
Schizomavella,  229,  235,  383 
“Schizoporella” , 9,  40,  241,  268 
Schizoporellidae,  40,  207 
Schizoporellinae,  212 
Schizoretepora,  344,  352 
scissa,  “Schizoporella” , 19,  245,  246*,  247 
scoresbyi,  Cellaria,  161 
Scrupariina,  43 
Scrupocellariidae  171 
Selenaria,  15,  33,  140 
Selenariidae,  14,  20,  140 
semiluna  var.  simplex,  Lepralia,  236,  238, 
380 

Sertella,  346,  352 
setifera,  Crepidacantha,  359,  360 
setigera,  Escharella,  359 
setigera,  Lepralia,  359,  360 
Setosellidae,  r53 
Setosellina,  78 
signata,  Celleporina,  372 
silini,  Crassimarginatella,  15,  19,  48,  55, 
58.  59*,  379 

simplex,  Lepralia  semiluna  var.,  236,  238, 
380 

simplicissima,  Chaperia,  95 
Siniopelta,  365,  369 
Smittia,  295,  319 

Smittina,  292,  295,  307,  319,  333,  383 
Smittina  sp.,  52 
Smittinella,  333 

Smittinidae,  40,  295,  308,  310,  311 
solidula,  Alderina,  58 
solidula,  Membranipora,  15,  56,  58,  379 
Sparsiporina,  212 

spathulata,  Smittina  reticulata  var.,  324 
spathuloides,  Amphiblestrum,  5r,  52 
speciosa,  Figularia,  186,  187 
spectabilis,  “Schizoporella” , 16,  247,  248*, 
380 

speculum,  Microporella,  16,  250,  256,  257*, 

383 
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spinea,  Figularia,  r6,  181*,  379 
spinifera,  Macropora,  138 
Spinocystidea,  40,  180 
spinosa,  Membranipora,  95,  96,  379 
spinosissima,  Escharella,  16,  337,  338*,  380, 

381,  383 

spinosissima,  Mucronella,  337 
spinosissima  forma  major,  Mucronella,  337 
spinosissima,  Smittia,  337 
spiralis,  Otionella  cupola  var.,  71,  T4r 
spiralis,  Selenaria  marginata  var.,  i4r 
spiralis,  Selenaria  sp.  cf.  cupola  var.,  T9, 
141* 

Spiroporina,  rg3,  212,  375 
squamosa,  Selenaria,  14,  15,  16,  140,  r44, 
145*,  147*,  381 
Steganoporella,  32,  122 
Steganoporella  sp.,  22,  123*,  125 
Steganoporellidae,  34,  92,  122 
Steginoporella,  122 
stellata,  Anarthropora,  358 
stellata,  Escharipora,  357,  358 
stellata,  Microporella,  357 
stenostoma,  Membranipora,  126,  128 
stenostoma,  Micropora,  126,  127* 
strictoramae,  Mesostomaria,  165 
Stylopoma,  246 

suggestus,  Escharoides,  24,  303,  304* 
Syringotrema,  167 

tainui,  Notovola,  12-13 
tatei,  Eschara,  333 
tatei,  Smittinella,  334,  335 
tenuicosta,  Figularia  sp.  cf.,  19,  181,  189, 
190* 

tenuicosta,  Figulina,  r89 
tenuicosta,  Membraniporella,  189 
tenuirostris,  Cellaria,  14,  17,  19,  22,  23,  155, 
159,  160*,  371 

tenuirostris,  Salicornaria,  159 
tessellata,  Membranipora,  7 9,  83 
tessellata,  Odontionella  cyclops  var.,  14,  16, 
79,  8r,  82,  83,  84*,  379 
Tetraplaria,  242 
thyreophora,  Lepralia,  260,  262 
tiara,  Cellepora,  373 
tiara,  Celleporina,  19,  373* 
tiara,  Schismopora,  373 
tractifera,  Petraliella,  307 
Tretosina,  50 

triangula,  Schizomavella,  236 
tricuspis,  Exochella,  21,  194,  289,  290*,  296, 
380,  381 

tricuspis,  Mucronella,  288,  289,  29r,  380 
tricuspis  var.  waipukurensis,  Mucronella, 
380,  38T 

tridenticulata,  Cellepora,  365,  366,  38 r 
tridenticulata,  Holoporella,  16,  r9, 365,  366*, 
38r 

trifolium,  Amphiblestrum,  10,  16,  19,  85, 
86*,  379 

trifolium,  Callopora,  85 
trifolium,  Flustra,  85 
trifolium,  Lepralia,  85,  89 
trifolium,  Membranipora,  85,  379 
trigemmata,  Allantopora,  22,  67,  68* 
Triphyllozoon,  348,  373 
Triporula,  357 

tripunctata,  Membranipora,  92 
trispinosa,  Smittia,  33t 
trispinosa,  Smittina,  332 
trispinosa  var.  aotea,  Smittina,  16,  320,  331, 
332*,  380 

tuberculata,  Hippothoa  hyalina  var.,  16, 
205,  206*,  381 

tuberculata,  Membranipora,  46 
tuberculata  var.  tuberosa,  Membranipora, 
19,  45* 

tuberculata,  Schizoporella  hyalina  var.,  206 
tuberosa,  Eschara,  384 


tuberosa,  Membranipora  tuberculata  var., 
19,  45* 

tuberosa  var.  angustata,  Schizoporella,  38 r, 

384 

tubigera,  Foveolaria,  80 
Tubiporella,  37,  40,  194,  200 
Tubucellaria,  37,  40,  194,  197,  200,  201 
tubulifera,  Acanthocella,  189 
tubulifera,  Porina,  24,  192* 
tubulifera,  Porina  gracilis  var.,  192 
tubulifera,  Spiroporina,  193 
tubulosa,  Celleporina  costazii  var.,  371 
turricula,  Aspidostoma,  24,  25,  149* 
typica,  Porella  marsupium  var.,  312 
typica,  Smittina  marsupium  var.,  312 

Vlidium,  164 
umbonata,  Retepora,  348 
umbonata,  Retepora  monilifera  forma,  348 
umbonatum,  Triphyllozoon,  12,  348,  349* 
Umbonella,  304 

Umbonula,  40,  288,  289,  304,  310 
umbracula,  Flustra,  253 
umbracula,  Microporella,  253 
undata,  Petralia,  281,  310 
unguiculata,  Cellaria  contigua  var.,  163 
unicornis,  A rachnopusia,  12,  14,  r6,  19,  2r, 
175,  176*,  r8o,  r97,  379,  38r 
unicornis,  Eschara,  r75 
unispinosa,  Smittia,  325,  327 
unispinosa,  Smittina,  13,  14,  124,  217,  320, 
325,  326,  327,  328* 
urceolata,  Lepralia,  137 
urceolata,  Macropora  grandis  forma,  19, 
136,  137,  138* 

valdemunita,  Membranipora,  63 
valdemunita,  Oochilina? , 63 
valdemunita,  Valdemunitella,  15,  63,  64*, 
379 

Valdemunitella,  54,  55,  63 
variolosa,  Escharella,  340 
variperforata,  Micropora,  126,  128,  379 
vellicata,  Hippomenella,  14,  15,  16,  21,  264, 
278,  279*,  282,  283,  380 
vellicata,  Lepralia,  278,  280,  282 
verrucosa,  Cellepora,  304 
verrucosa,  Hippodiplosia,  267 
verrucosa,  Umbonella,  304 
verrucosa,  Umbonula,  304 
vertebralis,  Spiroporina,  193,  212,  217,  218 
verticillata,  Flustra,  47 
vestita,  Lepralia,  285,  286 
“ Vincularia”,  40,  90 
vulgaris,  Eschara,  228,  229 
vulgaris,  Escharina,  228 

waiparaensis,  Chaperia  galeata  var.,  19,  95, 
99,  100* 

waiparaensis,  Escharina,  16,  19,  229,  230*, 
232 

waipukurensis,  Hippoporina? , 16, 272, 273*, 
379 

waipukurensis,  Monoporella,  272,  379 
waipukurensis,  Mucronella  tricuspis  var., 
380,  381 

watersi,  Chiastosella,  16,  220,  225*,  380 
willetti,  Amphiblestrum,  24,  89,  90* 
woodi,  Smittinella,  21,  333,  334* 

yarraensis,  Cellepora,  375 

zealandiae,  Smittinella,  14,  16,  22,  258,  334, 
335,  336*,  380 

zelandica,  Caberea,  14,  17,  172* 
zelandica,  Selbia,  172 

zelanica,  Crepidacantha,  16,  359,  360,  361, 
362,  363*,  380 
zelanica,  Exochella,  293 
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